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FOREWORD

The U. S. Naval Oceanographic Office prints

many scientific, hydro-raphic and oceanographic

publications. This catalog was compiled so that

re~erences to these publications can be readily

made by those who kre interested in these fields

of endeavor.

T. K. TPRADMRLL
Captain, U. S. Navy
Comm-nder
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PREFACE

This catalog is a listing of publications which

are for sale by the Naval Oceanograpb'z Office,

It includes HO, SP, and TR publications listed

by subject matter with a description for each

publication.

Any suggestion for the improvement of the format

of this catalog should be directed to the follow-

ing add :ei-:

Cowmande-,"
Naval Oceanographic Office
Attn: Code 4300
Washington, D. C. 20390
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ASWEPS

PUB NO TITLE /NCq4ENCIA.1'JRE

SP 103 * ASWEPS MANUAL SERIES - DECODING AND PLOTTING, by J.
VOL 3 Tapager, 1966, 42 pp., $.35 - This manual discusses

procedures us td in the first stage of the data re-
duction process after oceanographic observations
have been transmitted from che collection poinLs.

SP 105 * ASWEPS MANUAL SERIES - OCEAN tHERMAL STRUCTURE FORE-
VOL 5 CASTING, by R. W. James, 1966, 217 pp., $1.50 - This

manmal describes procedures for manually predicting
the thermal structure of the ocean with emphasis on
forecasting for a small area over a limited time
period.

SP 109 * ASWEPS MANUAL SE.UIES - NUMERICAL TECHNIQUES, by B. J.
VOL 9 Thompson,- 1965, 26 pp., $.25 - This manual explains

that automation of ASWEPS is a logical step for the
entire program from data sampling to radio facsimile
or message oueputs.

SP i11 DATA REQUIREMOkTS FOR SYNOPTIC SEA SURFACE TEMPERA-
ATURE ANALYSES, by R. W. James, 1967, 29 pp., $.60
The primary objective of this report is to establish
guidelines for the quantity and quality of synoptic
observatiens required to ensure reliable sea surface
temperature analyses. Although the study was con-
ducted in the western North Atlantic with ASWEPS in
mind, the conclusions are valid for other ocean areas
having similar thermal characteristics.

TR 94 ASWEPS 'EPORT NO 3 - TONGUE OF THE OCEAN RESEARCH EX-
PER•IEN'2, by A. W. Magnitzky and H. V. French, 1960,
132 pp., $1.10 - Oceanographic cruise was made aboard
USS SAN PABLO from 4 to 20 March 1960. A short dis-
cussion of the data is given together with illustra-
tions.

iM 104 ASWEPS REPORT NO 5 - PREDICTION OF THE THERMOCLINE
DEPTH, by P. A. Mazeika, 1960, 80 pp., $1.05 - A
method of predicting the thermocline depth has been
devised using BT data and weather conditions at ocean
weather station CHARLIE.

TR 107 ASWEPS REPORT NO 1 - THE OCCURRENCE AND VELOCITY DIS-
TRIBUTION OF SHORT-TERM INTERNAL TEMPERATURE VARIATIONS
NEAR TEXAS TOWER NO 4, by R. D. Gaul, 1961, 45 pp.,
$.5O - This report dexcribes a study of the occurrence,
spee3, and direction of short-term changes in water tem-
perature structure near Texas Tower No 4 off New York.



ASWEPS

PUB NO TITLE/N%1ENCLATURE

TR 131 ASWEPS REPORT NO 6 - OCEAN CURRENTS OVER PIANTAGENET
BANK, BERMUDA, by R. A. Pedrick, 1962, 73 pp., $.95
This report presents results of a study of ocean cur-
rents over Plantagenet Bank, Bermuda from I to 15
August 1961.

TR 1.32 ASWEPS REPORT NO 9 - DIURNAL TEMPERATURE CHANGES AT
OCEAN STATION eCHO - 1959, by E. L. Corton, 1962,
21 pp., $.30 - This report describes the analysis of
diurnal temperature changes deduced from a series of
900 half-hourly BT's obtained at OWS ECHO (35N 48W)
in September 1959.

TR 147 ASWEIS REPORT NO 10 - PREDICTION OF THE 400-FOOT TEM-
PERATURE IN THE NORTH ATLANTIC, by P. A. Mazeika, 1965,
73 pp., $1.00 - By use of temperature anomaly values at
400 feet, as related to mean surface temperature ano-
malies, the temperature at 400 feet can be predicted
several days in advance with an approximation of l.l0F.

TR 180 ASWEPS REPORT NO 11 - QUANTITATIVE ANALYSIS OF SOME
BATHYTHERMOGRAPH ERROPS, by J. B. Hazelworth, 1966,
27 pp., $.60 - A statistical study of errors associ-
ated with the bathythermograph made from data collected
at ocean weather a•ations DELTA and ECHO.

TR 194 ASWEPS REPORT NO 12 - HEAT ABSORPTION AND YEAT BUDGET
AT OCEAN STATION ECHO - SEPTEMBER 1959, by E. L. Corton,
1967, 29 pp., $.70 - Bathythermograph data arr used to
calculate horizontal ard vertical heat exchange in the
ocean surface layer to a depth of 100 feet for clear,
partly cloudy, and cloudy skiec during daylight hours.
The temperature of the water column is changed aboit
0.1 0 F by the heat exchange.

TR 197 ASWEPS REPORT NO 13 - AN EXAMINAnthJI OF SINOPTIC OCEANO-
GRAPHIC DATA, by G. H. Jung, 15,o7, 21 pp., $.60 - A re-
peated grid of stations in the North Atlantic in July
1963 was analyzed to determine horizontal conductivity
effects on thermal structure. Results show that eddy
conductivity could have cpused all vertical temperature
and salinity changes mrat occurred.

TR 208 ASWEPS REPORT NO 14 - ASWEPS SH&UXO WATER INVESTIGA-
TION, VIRGINIA CAPES AREA, FEBRUARY - MARCH 1967, by
A. Fisher, Jr., 1968, 19 pp., $.60 - The thermal struc-
ture of an oceanic area over the Continental Shelf sea-
ward of the Virginia Capes was investigated during late

2
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ASWEPS

PUB NO TITLE/NMOMENCL&TURE

TR 208 winter 1967. kesults show that the thermal structure
can be predicted if eufficlent Aynoptic data are avail-
able.

BATHYTURMOGRAPH

PUB NO TITLE/NOMENCLATURE

HOP 606C H1YDROGRAPHIC OFFICE OBSERVERS MANUAL - BATHYTHERMOGRAPH
OBSERVATIONS, 1963, 13 pp., $.15 - This publication de-
scribes the operational procedures and nomenclature of
a bathythermograph.

NODC C-2 INVENTORY OF BT DATA - WOaAVIDE - ALL OCEANS AND SEA-
SOPS, 1964, 27 pp., $.40 - This publication contains a
corupilation of annual and seasonal charts by oceans,
showing the distribution of bathythermograph (BT) ob-
servations available in NODC.

NODC G-6 ATLAS OF BATHYTHERMOGRAPH DATA - INDIAN CCEAN, 1966,
129 pp.) $5.00 - This publication contains digitized
bathythermograph data (abor~t 10,000 observations) com-
piled as composite plots by an automated data plotter
on a seasonal basis.

NODC M-3 MANUAL FOP. PROCESSING LATRYTHERMOGPAPH DATA - INSTRUC-
PART 1 TIONS FOR 4ANUALLY DIGITIZING BATHYTHERMOGRAPH DATA,

1964, 33 pp., $.50 - This publication describes the
method and format used by NODC for systematic reduc-
tion of nearly 1,000,000 BT analog observations in its
&zchiiv )C to a digital format that can be accepted by
nrudern computero.

NODC M-3 MA17JAL FOR PROCESSING BATHYTHERMOGRAPH DATA - PROCEDURES
•'ART 2 FOR PROCESSING BATW.THERMOGRAPH DATA IN ANALOG FORM, 1964,

31 pp., $.50 - This mranuel acquaints users of BT data and
field activities with the quality criteria and revised
basic processing methods which are currently used at NODC
for the production of analog BT prints.

TR 26 PIMTER SPECTRUM ANALYSIS OF INTE1/HAL WAVES FROM OPERATION
STANDSTI'L, 1955, 20 pp., $.25 - Selected temperature
readings of half-hourly bathythermograph observations
taken on OPERATION STANDSTILL were analyzed by power
spectrum methods.

3
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BOTTOM PRESSURE

PUB NO TITLE/NOHENCLATURE

TR 14 PRELIMINARY INVESTIGATIONS ON PREDICTING PROPERTIES
OF BOTTOM PRESSURE FLUCTUATIONS, by R. C. Tinime and
F. A. Stinson, 1955, 31 pp., $.35 - Character~.stic
properties of background pressures are obtained using
empirical results and statistical methods for comput-
ing energy or pover spectra. Comparisons between pre-
dicted and obeerved po-perties are given.

BOTTOM SEDIMENTS

PUB NO TITLE/NM ENCLATURE

SP 32 A SELECTIVE BIBLIOGRAPHY OF ENVIRONMENTAL CONTROLS ON
OBJECT STABILITY ON THE SEA BOTTrt, by J. K. Duncan,
1950, 117 pp., $1.00 - Tnis bibliography represents
the results of a survey of the scientific literature
in the fields of marine geology, sedimentation, oceanog-
raphy, and hydrology.

TR 63 INVESTIGATIONS OF DEEP-SEA SEDIMENT CORES - I. SH.AR
STRENGTH, BEARING CAPACITY, AND CONSOLIDATION, by A. F,
Richards, 1961, 70 pp., $.70 - The first of three re-
ports describing results of an investigation of engineer-
ing and mass physical properties of 35 sediment cores
collected in 1958 and 1959.

TR 106 INVESTIGATIONS OF DEEP-SEA SEDIMENT CORES - II. MASS
PHfSICAL PROPERTIES, by A. F. Richards, 1962, 146 pp.,
$1.20 - The second of three reports describing results
of an investigation of mass physical properties of 35
spdiment cores collected in 1958 and 1959.

TR 150 SUBMARINE SEDIMENT DATA COLLECTION AND MWQAG&MNT AT
THE U. S. NAVAL OCEANOGRAPHIC OFFICE, by J. K. Duncan,
1964, 88 pp., $.75 - This report describes the methods
of securing, processing, and storing submarine sediment
data at the U. S. Naval Oceanographic Office. Data
sources are listed and world-wide dintribution by one-
degree quadrangles is shown.

TR 173 BOTTOM AND SUBBOTTOM INVESTIGATION OF PENOBSCO0 BAY,
MAINE (1959), by C. Ostericher, Jr., 1965, 177 pp.,
$2.65 - This report contains bottom sediment results
and sonoprobe records obtained during 1959 in Penob-
scot Bay, Maine inshore survey.
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BOTTCM. SEDIMENTS

PUB NO TI TLE/NCHENCIATURE

TR 186 SEDIMENTS OF THE NORTKERN AMA3IAN SEA, by R. A. 3tewart
and 0. H. Pilkey. 1966, 28 pp., $1.00 - This publication
presents the zegional setting and the nmrine environment
oZ the area. Field and laboratory sediment analyses
procedureG are explained.

TR 187 SEDIMENTS AND REEF CORALS OF CAYO ARENAS, CAMPECHE BANK,
YUCATAN, MEXICO, by R. F. Busby, 1966, 58 pp., $1.20 -

Morphology and sediments of the Island are discussed and
sediment parameters (grain size, sorting, and constitu-
ents) of samples taken on and adjacent to the reef are
presented.

CARTOGRAPHY

PUB NO TITLE/NOHENCLATURE

HOP 9 IHDROGRAPHY - AMERICAN PRACf.lCAJ. NAVIGATOR, 1958, 63 pp.,
PART 8 $.60 - This part explains hydrography from the instrnnents

used in surveying to the actual construction of nautical
charte. It alao explains oceanic soundings and photogram-
metry.

HOP 592 MANUAL OF COASTAL DELINEATION FROM AERIAL PHOTOGRAPHS,
1947, 143 pp., $1.50 - This publicatioa aids the. photo-
grammetric engineer in the delineation of coastal areas
from aerial photographs.

HOP 595 CARTOGRAPHIC AERFAL PKOTOGRAPHY, 1964, 72 pp., $.25 -
This publication provides instructions for inspection
and evaluation of aerial photography to determine its
suitability for cartographic purposes.

HOP 10649 PR0ECTS IN DRAFTING FOR TRAINEES, 1943, 99 pp., $2.00
This publication outlines the basic essentials of me-
chanical and free-hand drafting. While related to chart
drafting in some particulars, it serves as an introduc-
tion to the use of instruments in any government depart-
ment training beginners for the less involved drafting
assignments.

HOP 17503 METRIC CONVERSICN TABLES, 61 pp., $1.00 - This publica-
tion provides metric conversion tables from 0 thru 21.9
meters shown at 0.1 meter intervals and from 22 thru

5



CARTOGRAPHY

PUS NO T TTL/NOMENCLATURE

HOP 17503 7000 meters at 1 meter intervals with equivalent values
given in feet and also in fathoms.

SP 40 TABLE OF GEOGRAPHIC COORDINATE- FOR 10,000 METER UTH
GRID INTERSECTIONS, 1960, 313 pp., $2.50 - This table
is based on the International Spheroid and designed to
facilitate positioning the Universal Transverse Merca-
tor (UMM) Grid on Nautical Charts.

TR 10 THE ACCURACY OF REPRODUCED HAP COMPIIATION GRIDS, by
F. W. Howlett, 1959, 34 pp., $.35 - Reproduced grids
as compared to drafted grids for map and chart compi-
lation were investigated.

TR 120 OPERA•.IMAL TEST OF 70 M FORMAT HIGH ALTITUDE PHOTOG-
RAPHY FOR MAPPING, by R. F. Gettys, ;152, 31 pp., $.40
The results of limited operational testa to determine
the potential of high altitude 70 mm format aerial
photography for mapping.

CATALOGS

PUB NO TITLE/NOMENCIATURE

CATALOGUE OF DATA I11 WORLD DATA CENTER-A - OCEANOGRAPHY,
1964, 352 pp., (no charge, furnished on request) - This
catalog contains descriptions of alt oceanographic data
received by WDC-A, Oceanography, .:ring the period I July
1957 through 31 December 1963.

CATALOGUE OF DATA IN WORLD DATA CENT¶.R-A - OCEANOGRAPWT,
SUPPLEMENT I, 1964, 93 pp., (no charge, furnished on re-
quest) - This catalog contains descriptions of all oceano-
graphic data received by WDC-A, Oceanography, during the
period 1 January through 30 June 1964.

CATALOGUE OF DATA IN WORLD DATA CENTER-A - OCLANOGRA&M,
SUPPLEMENT II, 1965, 83 pp., (no charge, furniched on re-
quest) - This catalog contains descripzioer. of all oceano-
graphic data received by WDC-A, O.eartography during the
period 1 July through 31 December 1964.

CATALOGUE OF PUBLICATIONS IN WORLD DATA CEiTER-A - OCEANOG-
RAPHY, 1965, 135 pp., (no charge, fuirALhed on request) -
This catalog contains titles and ovIginating institutions

6



CATALOGS

P M NO TITL/NNOENCLATURE

--- of publicAtionmr 'epurts, and reprints received by
WDC-A, Oceanography during the period I July 1957
through 31 December 1964.

HOP 1-IR CATALOG vT INFORMAL REPORTS, 1968, 104 pp. - This
publication ia a lAting of current irnormzl re-
ports. These reports are used to dLsseinAte in-
formation on subjects which do not have sufficient
interest to warrant wide distribution as fo=ial
publications.

CATALOG OF NAUTICAL CHARTS AMD PUBLICATIONS - This publication pro-
vides infcrmation of interest to the navigator on nautical charte
and ralated publications available for sale to the general public,
or on i3rue for official use. It is divided into the following 13
principal aections:

HOP 1-N
INTRO INTRMDUCTION PART I, (no charje, furnished on re-
1ART £ quest) - ConsisZs of general catalog instrictilns,

index plates showing swall scale general sailing
charts of :he oceans, and publications liste with
graphic inde,.

INTRO INTROIN !CTION PART II, $.25 - Index plates showing
PART II limits of Loran Charts, Plotting Charts, Bottom

CoEutour Charts, Great Circle and Polar Charts, and
Wall Charts.

INTRO INTRODUCTION PART III, (no charge, furnished on re-
PART III que.st) - Numzrical list of nautical charts and pub-

licatolols.

REGICK 0 UNITED STAM., $.25
REGION 1 CANADA, GRUENLaND, AID ICELAND, .. 25
REGION 2 CE2NTRAL AND SOUTH AMERICA, ANTARCTICA, $. 25
REGION 3 WEST2RN EUROPE, $.25
RGION 4 SCAMIDNAVIA, BALTIC2 AND USSR, $.25
plyIO'iO WEST APRICA AND THE MEDITER AN1A, $. 25
REGION 6 'INDIAN X&AN. $.25
REGION 7 AUSTRALIA AND INDONESIA, $. 25
REGION 8 OCL4hIA, $.25
RZGION 9 EAST ASIA, $. 25

HOP I-•. •ATW= O7 OCEANOGRAPH"IC OFFICE TCMICAL REPORTS AIND

SPEC!AL •UBMCATIONS, 1967, 30 pp., $.30 - Thia publi-
c#4.ion contains a liet of technical reports and special
publicasions for sale by the Naval Oceartographic Offize.

7



CODING AND KEYPUNCHING

PUB NO TITLEMOWNCIATURE

NODC M-2 PROCESSING PHYSICAL AND CHEMICAL DATA FROM OCEANO-
&'ART I GRAPHIC STATIONS - CODING AND KEYPUNCHING, 1964,

115 pp., $1.00 - This publication describes the
methods used at the National Oceanographic Data
Center (NOOC) ior coding and punching physical,
chemical, and meteorological data collected at
oceanographic statiotu.

NODC M.-2 PROCESSING PHYSICAL AND CEMKICAL DATA FROM OCEANO-
PART I& GRAPHIC STATIONS - CODING AND KEYPUNCHING ELECTRONI-

CALLY OBTAINED SERIAL DATA, 1966, 11 pp., $.60 - This
publication supplements Part 1 and describes the pro-
visional procedures developed by NODC for coding and
cardpunching station data obtaineO with continuous
measuring deviccs.

NODC M-4 HMNUAL FOR CODIIG AND KEYPUNCHING BIOLOGICAL DATA,
1965, 115 pp., $1.25 - This manual provides the nec-
essary instructions and conversion tables for reduc-
ing biological and related data to the standard for-
mat developed by the National Oceanographic Data Cen-
ter.

NODC H-5 INSTRUCTIONS TOR CODING AND K•ERYUCHIN • ME GEOLOGICAL
SAMPLE INFORMATION FORK FOR CeRY., GRAB, A.4D DREDE SAM-
PLES, 1966, 39 pp., $.50 - This manual provides instruc-
tions, codes, and tables for encoding the NODC geologi-
cal Sample Information Form, punching the geological
dacks, and interpreting machine listings of geological
date and lnfozuation.

NOOC M-6 INSTRUCTIONS FOR CODING AND KEYPUNCIG DRMFT BOTTLE
PART I DATA, 1964, 17 pp., $.40 - This publication provides

instructions for reporting reduced release and re-
lease-recovery drift bottle data either on the NODC
coding form or punch card.

DANGER AREAS

PUB NO TITLE/•I•NCLAIAMM

HOP 110 DANGER AREAS - PACIFIC, 1967, 61 pp., (no charge, fur-
nished on request to those showing a need for it) - DAPAC
ia designed to preaent ia a single publication all known



DANGER AREAS

PUB NO TIMILK/INO CIATURE

HOP 110 danger area3 and other war-created hatarde in the
Pacific, together with information on swept channels
and anchorages.

SP 120 CHASE VI SEARCH OPERATIONS, by F. M. Daugherty, Jr.,
J. A. Chesaan, and J. C. Carroll, 1968, 52 pp., $.70

Whis publication describes how a Reserve Fleet Liberty
Ship EX-ROBERT L. STEVENSON, loaded with 2,000 tons of
obsolete explosives, was successfully located in deep
water after she was scuttled intentionally suath of the
Aleutian Islands and failed to detonate as planned.

DATA PROCESSING

PUB NO TI .OMEN CULTURE

SP 64 A STATISTICAL ROSE PROGRAM, by W. E. Yergen, 1962, 21
pp., $. 25 - This publication describe" and evaluates
a .omputer program useful for the statistical pro-
cessing of bivariate data ftelds.

TR 88 SUBMARINE OCEANOGRAPHIC DIGITAL DATA SYSTEM, 1961, 26
pp., $.33 - lhis rerort describes a system for sensing,
processi, and recording sound velocity, sea water
r.*nperature, wave heights, ambient light, date, time,
transducer depth, and certain ship motions.

1R 121 INSMThMWNTATI(O AND PROCEDMRES FOR DIGITAL TO ANALOG
CONVERSION =c SWIC SURFACI SCANNER DATA FOR NPUT TO
AN ANALOG WAVE ANALYZER, '_- ;. 3. DeLonltux z"d A.
Fleoschhaker, 1962, 27 pp.j $.4O - This report contati:
the electronic devices end procedures required to con-
vert discrete oceau surface wave height data into a form
cuitable for input to a wave aualyzer.

EQUALOIT

PUB gO TITLEiOENC!ATURE

NODC G-3 EQULMT I - DATA REPORT - INtERNATIONAL COOPERATIVE
VOL 1 INVESTIGATIONS OF T9Z TROPICAL ATLANTIC, 1964, 285 pp.,

$5.00 - This vlme contains oceauographic, meteora-



EQULA4NT

PUB NO TITLE /Na4ENCLATURE

NODC G-3 logical, biological, and other data collected during
V3L 1 EQUALANT I of the International Cooperative investi-

gations of the Tropical Atlantic.

NODC G-3 EQUALANT I - DATA REPORT - INTERNATIONAL COOPERATIVE
VOL 2 INVESTIGATIONS OF THE TROPICAL ATLANTIC, 1964, 790 pp.,

$5.00 - This volume contains the oceanographic xtation
data and -- oociated digitized BT data collected during
EQUALANT I which were machine processed by NODC.

NODC G-5 EQUALANT II - DATA REPORT - INTERNATIONAL COOPERATIVE
INVESTIGATIONS OF THE TROPICAL ATLANTIC, 1964, 753 pp.,
$5.00 - This publication cont-ins ocearnographic, me.te-
orological, biological and other data collected during
EQUALANT II of the international Caoperative Investi-
gations of the Tropical Atlantic.

NODC G-7 EQUALANT III - INTER14ATIONAL COOPERATIVE INVESTIGATIONS
OF THE TROPICAL ATLANTIC, 1965, 458 pp., $5.00 - This
publication contains oceanographic, meteorological, and
other data collected during EQUALANT III of the Inter-
national Cooperative Investigations of the Tropical At-
lantic.

FLIGHT INFORMATION (TERMINAL SEAPLANE)

PUB NO TITLE/NOMNCLATUME

The following publications contain approach, landing, and other ter-
minal area data required for seaplane operations. Each -volume covers
a designated geographic area.

--- FLIP-TERKINAL (SEAPLANE) NORTH PACIFIC - ALASKA
AREA, 45.00

--- FLIP-TERMINAL (SEAPLANE) WEST ATLANTIC - CARIBBEAN
AREA, $5.00

to



FLUSHING AND DISPERSION

PUB NO TITLE/NC4FNCLATURv.I

SP 33 AN ANNOTATED BIBLIOGRAPHY OF FLUSHING AND DISPERSIONf
IN TLAL WATERS, by L. J. Fisher, 1960, 34 pp., $.70
This bibliography represents a survey of the Gcieu-
tific literature in the fields of hydraulics, hydro-
logy, and oceanography. The references are annotated
for their application to flushing and dispersion in
tidal waters.

TR 62 A METHOD FOR ESTIMATING THE FLUSHING TIME OF ESTUARIES
"ND EMBAYMENTS, by B. W. Gibson, 1959, 19 pp., $.30 -
A relationship is derived from the circulation pattern
of a piedmont-type estuary which expresses the time
required for a contaminated estuarine volume contain-
ing dissolved or suspended matter to be replaced by
tidal action and river flow.

GLO68ARY

1VB NO TITLEM/NOIMNCLATURE

HOP 609 A FUNCTIOQ_.AL GLOSSARY OF ICE TERMINOLOGY, 1952, 88 pp.,
$.80 - The purpose of this glossary is to standardize
ice terminology and its usage to provide a convenient
means by which ice may be classified and described, and
to develop a better understanding of ice prperties in
general.

SP 35 * GLOSSARY OF OCEANOGRAPHIC TERM, 1966, 204 pp., $2.25
This glossary provides definitions of technical terms
used in oceanography and allied marine sciences.

SP 56 THE QUALITY OF THE BOTTOM - A GLOSSARY OF TERMS, by
W. H. Berninghausen, 1961, 11 pp., $.20 - This report
defines bottom sediment notations that appear on both
U. S. and foreign navigation charts. It also indicates
how bottor' sediment notations are reconciled to U. S.
Hydrographic Office sediment classification.

11



GRAVITY

PUB NO TITLE/NMIWCNIATURE

HOP 16436 TABLES FOR REDUCTION OF OBSERVED GRAVITY VALUES FROM
SUBMARINE GRAVITY SURVEYS, 1956, 73 pp., $.80 - Ob-
servations of gravity at sea must be reduced to a
common datum just as are observations on l.nd. Sea
level datua gives an ellipsoid of reference commnon
to most methods of surveying in practical usage by
the cartographer as well as the submariner. This
publication consists of precomputed tables for easy
calculations.

TR 115 DEFLECTION OF T7E VERTICAL COMPUTATION BY ELECTRONIC
COMPUTER, by A. C. Campbell, 1962, 15 pp., $.30 - A
computational procedure for the gravimetric deter-
mination of the deflection of the vertical using the
square development exclusively.

TR 134 SOURCE OF GRAVI.T DATA AT THE U. S. NAVAL OCEANOGRA-
PHIC OFFICE, by J. E. Lectka and R. K. Lattimore,
1963, 53 pp., $.50 - Bibliographic citations and
brief topical abstracts are provided for documents
of land and sea gravity data at the U. S. Naval
Oceanographic Office.

TR 169 GRAVITY NEASUREMENTS OVER THE EUROPEAN CALIBRATION
LINE WITH IA COSTE AND ROBERG GRAVITY METERS G-2,
g-5, AND g-l5j by S. C. Ernberg and D. F. Hollensbe,
1964, 28 pp., $.70 - This publication presents de-
tailed gravity measurements made over the European
calibration line during the summer of 1963.

GULF STREAM

PUB NO TITLE IU/GENC1ATURZ

HOP 16782S TEE GULF STREAM (Published Monthly), $.10 (per copy),
$1.20 (annual subscription) - This summary presents
the Gulf Stream north wall position, associated mean
sea surface temperature patterns, and the anomaly
from the long-term normal temperatures for the west-
ern North Atlantic.
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HARBORS

PUB NO TITLE /OMENCIATURE

TR 8 HARBOR FREEZEUP REPORT (1957), 1959, 91 pp., $1.10
The formation and growth of sea ice at Point Barrows
Thule, Cape hooper, Goose Bay, and Sondre Stromfjord
in autumn 1957 are described. Also the major en-
virotwmental factors are listed.

TR 55 DESCRIPTIVE OCEANOGRAPHY OF KUWAIT HARBOR, by R. W.
Dubach and T. J. Wehc, 1959, 43 pp., $.90 - A de-.
scriptrive analysis of the oceanography of Kuwait
Harbor and adjacent waters is presented based on
observations taken between November 1948 and May
1949

1¶ 117 HARBI-0 ANALOG SYSTEM - WAVES, by A. L. Grabham, 1961,
PART 1 33 pp., $.40 - This report classifies the harbors and

nearshore areas of the world into analogous groups
with respect to the frequency distribution of wave
heights and wave periods.

T& 154 HARBOR ANALOG SYSTEM - TEMPERATURE STRUCTURE, by A. L.
PART 2 Grabham, 1963, 67 pp., $.80 - This report classifies

harbors and nearshore area (30 fathoms shoreward) into
analogous groups according to mean air and mean water
temperature, tide ranges, and fresh water influence.

ICE

PUB NO TITLE /NOMENCLATURE

HOP 240 BIBLIOGRAPHY ON ICE OF THE NORTHERN WIUISrHERE, 1945,
179 pp., $2.00 - This is the first publication of
bibliographic material compiled during World War II
by the Hydrographic Office. The references in this
6ist resulted from library research carried out in
connection with the preparatiot. of ice atlas of the
northern hemisphere.

HOP 551 MANUAL OF ICE SEAMANSHIP, 1950, 127 pp., $.75 - This
publication has been -rcpared to make available the
accuinulated experience of past expeditions in a form
convenient for use by present-day polar expeditions,
whether operating for military, commercial, or scien-
tific purposes.
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ICE

PUB NO TITLE,/NOMENCIATURE

HOP 606D HYDROGRAPHIC OFFICE OBSERVERS MANUAL - ICE OBSERVATIONS,
1968, 28 pp., $.45 - This manual outlines procedures of
ice observations, listing useful publications and illus-
trating methods of recording and reportinp.

HOP 700 OCEANOGRAPHIC ATlAS OF THE NORTH ATLANTIC OCEAN - ICE,
SEC 3 1968, 165 pp., $4.00 - This atlas is a compilation of

published and unpublished data concerning the oceanog-
raphy of the iiorth Atlantic Ocean. This section con-
tains data on the ice conditiqns of the area.

SP 22 AERIAL ICE RECONNAISSANCE, OBSERVATIONAL TEC'dIQUES AND
RECORDING AND REPORTING PROCEDURES, 1956, 14 pp., $.25
Outlines the procedures employed in conducting aerial
ice reconnaissance, specifically observational tech-
niques and recording and reporting techniques.

SP 60 (65) LONG-RANGE ICE OUTLOOK - EASTERN ARCTIC, 1965, 23 pp.,
$.80 - An analysis of oceanographic and climatic data
for forecasting ice growth during the winter 1964-65
and the climatic outlook for the 1965 Arctic shipping
season.

Sp 60 (67) LONG-RANGE ICE OUTLOOK - EASTERN ARCTIC, 1967, 24 pp.,
$.60 - An analysis of oceanographic and climatic data
for forecasting ice growth during the winter 1966-67
and the climatic outlook for the 1967 Arctic shipping
season.

SP 60 (68) THE EASTERN ARCTIC ICE SEASONAL OUTLOOK, 1968, 8 pp.,
$.10 - An analysis of oceanographic and climatic data
for forecasting ice growth during the winter 1967-68
and the :limatic outlook for the 1968 Arctic shipping
Batson.

SP 70 (60) REPORT OF THE ICE OBSRVING AND FORECASTING PROGRAM
(1960), 1962, 208 pp., $2.00 - A summary of NAVOCEANO
ice operations in the North American Arctic during
1960 is presented.

SP 70 (61) REPORT OF THE ICE OBSERVING AND FORECASTING PROGRAM
(1961), 1964, 174 pp., $1.85 - A summary of NAVOCEANO
and Danish ice operations during 1961 is presented.

SP 70 (62) REPORT OF THE ICE OBSERVING AND FORECASTING PROGRAM
(1962), 165, 172 pp., $2.00 - A summary of NAVOCEANO
and Danish ice operations during 1962 is presented.
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ICE

PUB NO TITLE /NOWNCIATURE

SP 70 (63) REPORT OF THE ICE OBSERVING AND FORECASTING PROGRAM
(1963), 1965, 188 pp., $2.10 - A summary of iNAVOCEANO
and Danish ice operations during 1i963 is presented.

SP 70 (6t4) REPORT OF THE ICE OBSERVING AND FORECASTING PROGRAM
(1964), 1965, 108 pp., $1.50 - A stummary of NAVOCEANO
and Dauish ice operations during 1964 is presented.

SP 70 (65) REPORT OF Tird ICE OBSERVING AND FORECASTING PROGRAM
(1965), 1967, 166 pp., $2.00 - A summary of NAVOCEANO
and Danish ice operations during 1965 is presented.

SP 70 (66) REPORT OF THE ARCTIC ICE OBSERVING AND FORECASTING
PROGRAM (1966), 1968, 91 pp., $1.00 - A summary of
NAVOCEANO and Danish ice orerations during 1966 is
presented.

SP 70 (67) REPORT OF THE ARC.IC ICE OBSERVING AND FORECASTING
PROGRAM (1967), by G. J. Potocsky, 1968, 79 pp.,
$1.00 - A summary of KAVOCEANO ice operations during
1967 is pregented.

SP 80 (62) ANTARCTIC ICE OBSERVATIONS OCTOBER 1962 - MARCH 1963,
1963, 56 pp., $.55 - Charte depict aerial and ship-
board ice observations in the Ross and Weddell Seas.

SP 80 (63) ANTARCTIC ICE OBSERVATIONS OCTOBER 1963 - JANUARY 1964,
1965, 27 pp., $.75 - Charts depict aerial and ship-board
ice observations in the Ross and Weddell ccas.

SP 80 (64) REPORT OF THE ANTARCTIC ICE OBSERVING AND FORECASTING
?ROGRA4 (1964), 1966, 31 pp., $1.30 - Summarizes NAV-
OCEANO Aitarctic ice observations and forecasts made
between October 1964 and January 1965.

SP 80 (65) REPORT OF THE ANTARCTIC ICE OBSERVING AND FCRECASTING
PROGRAM (1965), 1967, 26 pp., $.75 - Sumwarizes NAV-
OCEANO Antarctic ice observations and forecasts made
from October thru December 1965.

SP 80 (66) REPORT OF THE ANTARCTIC ICE OBSERVING ALD FORECASTING
PROGRAM (1966), 1967, 28 pp., $.80 - Sum1arizcd NWIV-
OCEAhIO Antarctic ice observations and forecasts made
from October 1966 through January 1967.

SP 82 MANUAL OF SHORT-TERM SEA ICE FORECASTIFiG, by W. I.
Wittmnann and C. P. MacDowell, 1^64, 142 pp., $1.50



ICE

?UB NO iT tE/N0HENCXAnU

SP 82 This manual represents an ititial attempt to systema-
tically present recommended methods of ice prediction.

SP 100 (66) LONG-RANGE ICE OUTLOOK - ANTARCTIC (1966-67), by J. D.
Johnoon and G. J. Potocsky, 1966, 11 Dp., $,80 - An
an&lysis of enviromnental data for forecast.ng ice
growth and the climatic outlook for the Antarctic
shipping season, during the austral winter 1966-67,
are included.•

SP 100 (67) LXG-.RANGE ICE OUTLOOK - ANTARCTIC (1967-68), by G. J.
Potoesky and F. E. Kniskern, 1967, 11 Sp., $.45 - Thie
report presents an outlook of expected sea ice condi-
tions in thz Ross Sea aud YMeturdo Sound regione for the
period mid-November 1967 through mid-January 1968.

SP 100 (6b) 1OG-RA0V ICE OUTIA•OK - ANTARCTI1C (1968-69), by G. J.
Potocsky and F. E. Xniske-n, IS68, 12 pp., $.50 - This
report presents an ouc1ook of expected sea ice condi-
tioons in the Ross S.;. and McMurdo Sound regions for the
perlod mid-Navember 1968 chrough mid-January 1969.

STR 4 A PRACTICAL METHOD OF PREDICTING SEA ICE FORMATION AND
GROWTH, by 0. S. Lee and L. S. Simpson, 1954, 26 pp.,
$.25 - A technique for predicting ice formation and
growth is presented. Using the ice potential calcula-
tions and heat budget equations of various authors,
nev formulas are derived for computing ice growth in
terms of known or predicted oceanographic and meteo-
rological data.

TR 5 A, ANALYTXCAL METHOD OF ICE POTENTIAL CAICUIATION, by
A. L. Brown, 1954, 13 pp., $.40 - The techniques for
computing the ice potential developed by ZuL'v and
Defant are analyzed and a simplifted, 7apid, analytic
method of computation is developed.

TR 6 THE ICE EUDGET OF THE ARCTIC PACK AND ITS APPLICATION
TO ICE FORECASTLIG, by E. L. Corton, 1954, 13 pp.,
$.45 - Contains a discussion of the aanual cycle of
the polar pack, as well as a statistical. presentation
of the amount of melting, amount of new ice formation,
a,•d the average dge of the remaining polar Lce under
various assumptions.

TR 7 AN ANALYSIS OF ENVIRONMENTAL FACTORS AFFECTING ICE
GROWTH, by E. B. Callaway, 1954, 31 pp., $.35 - Dis-
cusses experimental evidence of effect of environmental
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ICE

PUB No TiTLE/NOW(NCIATURE

TR 7 ftctors on growth of fresh and salt water ice. An
equation relatiag these factors developed by Koles-
ntkov is evaluated &ad the results applied to fore-
casts in specific areas in USSR and Baffin Bay.

TR 22 LOCAL ERVIR MENTA1. FACTORS AFFECTING ICE FORMATION
IN BONDRE STR0AJO1O, GREENLAND, by J. R. D. Tapager,
1955, '26 pp., $.30 - The formation and growth of sea
ic~e in Sondre StromfJord in autumn 1953 is described.
The major envirotmental facto%. are listed.

TR 23 LOCAL EINVIRMWTAL FACTORS AFFECTING ICE FORMATION
IM NORTH STAR BUCGT GREENLANJ, by R, J. McGoueh, 1956,
40 pp., $.40 - Environmental factors influencing the
forzmrvion ard growth of sea ice in the area of North
Star Bugt and Wolstenholme Fjord are studied.

TR 24 LOCAL MWIRONMENTAL FACTORS AFFECTING ICE FORMATION
IN TERRLNGTON BASIN, LABRADOR, by 0. S. Lee, 1955,
29 pp., $.35 - This report discusses the annual cycle
of ice growth and disintegration at Terrington Basin.
The water circulation in the basin is described. The
ice forecasting problem is outlined.

TE 49 RMPURT OF THE ICE OBSERVING AND FORECASTING PROGRAM
(1954)t 1955, 164 pp., $1.50 - A summary of NAVOCEANO
ice operations in the North American Arctic during
1954 is presented.

TR 50 REPORT OF THE ICE OBSERVING AND FORECASTING PROGRAM
(1955), 1956, 155 pp., $1.50 - A summary of NAVOCEANO
ice operations in the North American Arctic during
1955 is presented.

TR 5i REPORT OF THE ICE OBSERVING AND FORECASTING PROGRAM
(1956), 1957, 163 pp., $1.50 - A smmary of NAVOCEANO
ice operation* in the North American Arctic during
1956 is presented.

TR 52 REPORT OF THE ICE OBSERVING AND FORECASTING PROGRAM
(1957), 1958, 147 pp., $1.50 - A summary of NAVOCEANO
ice operations in the North American Arctic during
1957 is presented.

TR 60 FROST DEGREE DAY - RELATED ICE THICKNESS CURVES, AND
HARBOR FREEZEUP AND BREAKUP DATES FOR SELECTED 0=1TIC
STATIONS, by F. E. Kniskern and G. J. Potocsky, 1965,
123 pp-, $1.50 - This report presents a compilation of
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PUB NO TTITLE A(R1ECIATinRE

TR 60 available frost de3ree day data and sea ice infarma-
tion for selected stations.,

TR !6 REPORT OF ME ICE OBSEZRV'IG AND PORECAWTI PROGRAM
(1958), 1959, 148 pp., 1._50 - A su•ary of NAVOCA•ON
Lee operations in the North American Arctit. during
19%8 is presented.

TR 850 STUDY OF OCENOGRAPMIC CNDITIONS AS REIATED X PRO-
JECT POLYNYA, by C. W, Senior. 1961, 75 pp., $.95 -
Thio report pres •nto a model to describe ret*rdation
of ice growth bied oa the air-bubbV~ng system In-
etalled by VITSLANT at Thula, Gceevland.

INS TRUMTATION

MU NO TrITu /NCI.&TuR

SP 41 CC2AH0GP•.A'IC INSTMINTATION - PINAL REPORT OF THE
(OTTEX ON INSThIUE1LA7-CTON, 196-. 215 pp., $180
TMis publicttion presents a comprehensive report on
the present development of oceanographi.,- and geo-
physical imstrumentation.

NTERLATITOEAL CODES

2UB NO TITLE/NOIENCIATURE

ROP 100 MP.RCANT MARINE HOUSE LAS AND STACK INSIGNIA, 196i,
199 pp., $6.00 - This volume has been arranged ro fa-
cilitate the recognition of the identification mark-
ings displnyed on a merchant ship which denote owner-
ship or other form of control over the moveentes of
the ship by a shipping company or organization.

EuP 102 * INTERNATIONAL CODE OF SIGNALS FOR VISUAL, SOJND, VD
RADIO CMMCATIONS, 1969, 156 pp., $4.00 - The pur-
pose of this publication is to provtde way@ and means
of communication in ait.*tions rel.,ced easentialiy to
safety of na'dgation and persons, especially when
language difficulties arise.
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LIGHT LIST

PUB NO TI "•E /i.(ENCIATURE

,Ue fo3mio-ad liot contains a deacription of lighted aavi.gat.ional *.Idg
(except harbor lightel buoys) a.d fog siSmals on the coast lines. S•o=
signals, signal stations, radio direction finders, and radio beacona
are also mentioned.

HOP li1A GREEI;ND, M EAST COAST.-S OF HORTH AND SOUTH A-.RIGA
(EXCUIJDING CONTINENTAL USA EXCEPT 1W£ EWST COAST OF
FLOR•PDAN AND THE WEST INDIES, $5.00

HOP li1B THE WEST COASTS OF NORTh li3 SOUTH AMERICA (EXCLUDING
COUTINENTAL USA .9D AIASKA),, THE HAWAIIAN ISLANDS,
AUSTRALIA, T#.I.S•a%, ME -,EAIAHD, AND THP, ISW"rO OF
Z NORTH AK* SOUTH PACIFIC OC:EANS, $ 5.00

HOP 112 THE INDIAN OCWN, PERSIAN GULF, RRL' SEA, ASIA, ANDEAST COAST OF AF•RICA, $5.00

HOP 113 THE WEST COASTS OF EUROPE AND AFRICrA, THE MEDITERRAN-
EAN SEA, B!ACK SEA, AND THE SEA OF AZOV, $5.OQ

HOP 114 BRITtS. -. JNDS, ENGLISH COBANEL, AND NORTH SEA, $5.00

HOP 115 NOWINAY. -1 EYAWD, AND ARCTIC OCEAN, $5.00

HOP 116 BALTIC SEA, WITH KATTEGAT, BELTS AND SOUND, JAND GULF
OF BOMTIA, $5.00

LORAN LTE TABLES

IUB NO TITLI/ZIEINCýA", '

1.,- 221 Series ioran Tables contain the ne¢esmary data for the e~tab-
liahlent of hyperbolia lines of position for the pertinant rate and
the area of covo±rage indicated by the iecluded cfartlete.

WP 221 (01) 1rAFIN BAY AREA - LORWAN-A RATE 2?6, '95', $.70

HOP 221 (102) BAFFIN BAY AREA - lORAN-A RAn, r-7, 1957T $.70

I.P 221 (103) NORTH ATLANTIC - LORFAN-A RATE 1L6, 1958, $.70

HOP 221 (IG4) NGOTH ATLANTIC - LORAN-A RATE 1L7, 0963, $.70

SOP 221 (105) NORTH ATLANTIC - LORAN-A RATE 1L2, 1968, $.70
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,OR•N ,A&E TABLES

P113 NO TLLaClENCLATRE

HOP 221 (106) NORTH MTLAN=IC - LOPAN-A RATE 11.3, 1953, $.70

HOP 221 (107) WORT• ATLANTIC - LORAN-A RVT" 11R, 1951%, $.70)

HOP 221 (108) WEST INDIES - LORAN-A 'RATE 212, 1959, $.70

HOP 221 (109) WEST INDIES - TORAM-A RATE 21.3, 1959, $.70

HOiP 221 (110) NORM ATLANTIC - LOR•W-A PATE. ILO, 1963, $.70

HOP 221 (111) NORTR ATLAMnC - LORAX-A RATE ILI, 1963, 0.70

HOP 221 (112) DENMMRK STRAUT AREA - LORAN-A RATE 1M.5, 1963, $.70

HOP 221 (113) DENMARK RTRAIT AREA - ?'R.%iN-A RATE 114, 1963, $.70

HOP 221 (114) EAST COAST USA - LORAN-A RATE 1H7, 1963, $,70

HOP 221 (115) MUGLISH CPANNEL - WORAN-A RATE IS3, 1965, $.70

U0P 221 (116) BAY 0? BISCAY - LOR1N-AA RATE 1S4, 1965, $.70

Not 221 (117) NORTH ALLANTIC - LORAN-A RATE 1M2, 1962, $.70

HOP 221 (118) NORTH ATLAOTIC - LOA-A RATE 1H3, 1962, $.70

HOP 221 (119) NORTH ATLANTIC - LORAN-A RATE 1115, 1962, 4.70

POP 221 (120) NORTH ATLAMTIC - LORAN-A RATE 1M1, 1962, $.70

HOP 221 (121) NORTH ATLANTIC - LORAN-A RATE IH6, 1962, $.70

HOP 221 (1.22) NORTH SEA - LORAN-A RATE iSl, 1965, $.70

HOP 221 (123) NORMH .IA - ILORAN-A RATE IS29 1965, $.70

ROP 221 (124) WEST PORTMAT.. - LORAN-A. RATE IS5, 1968, $.70

HOP 221 (125) AZORES - LORAMN-A RATE 156, 1969, $.70

HOP 221 (1.26) AZORES - LORAN-A RATE 1S7, 1968, $.70

ROP 221 (127) G1L-F OF MEXI(;O - LORAN-A RATE 3Mh, 1963, $.70

HOP 221 (128) GULF OF MEICO - LORAN-A RATE 3111, 1968, $.70

WP 2m1 (201) SOUTH JAPAN - LORAN-A RATE 2S7, 1964, $.70

W P 221 (202) SOUTU JAPAN - lORAN-A PATE 2f6, 1964, $.70
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LORAN R'TE TABLES

PUB NO ITIZ/N(MFNCLM TURE

HOP 221 (203) SO(ITH JAPAN - LORAN-A RATE 2H7, 1966, $.70

HOP 221 (204) CENTRAL PACIFIC - LORAN-A PATE 27, 1962, $.70

HOP 221 (205) ASIATIC APREA - LORAN-A RATE 21d4, 1958, $.70

HOP 221 (206) ASIATIC AREA - LORAN-A RATE 2H3, 1958, $.70

HOP 221 (207) ASIATIC AREA - LORAN-A RATE 1L6, 1958, $.70

HO)V 221 (208) ASIATIC AREA - LORAN-A RATE 1L7, 1958, $.70

HOP "•I (209) CENTRAL PACIFIC - LORAN-A RATE 216, 1958, $.70

HOP U; (210) CENTRAL PACIFIC - LORAK-A RATE ILl, 1958, $.70

HOP 21l (211) CENTRAL PACIFIC - LORAN-A RATE ILO, 1958, $.70

ROP 22i (213) CENTRAL PACIFIC - LORAN-A RATE 2L5, 1966, $.70

HOP 221 (214) WEST COAST USA - LORAN-A RATE 2H2, 1959, $.70

HOP 221 (215) WEST COAST USA - LORAN-A RATE 2E3, 1959, $.70

HOP 221 (216) WEST COAST USA - LORAN-A RATE 2K4, 1959, $.70

HOP 221 (217) WEST COAST USA - LORAN-A RATE 2H5, 1959, $.70

HOP 221 (218) JAPANESE AREA - LORAN-A RATE 2S3, 1958, $.70

HOP 221 (219) JAPANESE AREA - LORAN-A RATE 2S4, 1958, $.70

HOP 221 (220) WEST JAPAN - LORAN-A RATX 2S5, 1965, $.70

HOP 221 (221) WEST JAPAN - TORAN-A RATE 2S6, 1965, $.70

HOP 221 (222) SOUTH PACIFIC - LORAN-A RATE 2L1, 1965, $.70

HOP 221 (223) SOUTH PACIFIC - LORAN-A RATE 2L2, 1967, $.70

HOP 221 (224) SOUTH PACIFIC - LORAN-A RATE 2L3, 1966, $.70

HOP 221 (225) EAST JAPAN - LORAN-A RATE 2S1, 19609 $.70

HOP 221 (226) EAST JAPAN - LORAN-A RATE 2S2, 1960, $.70

HOP 221 (227) NORTH PACIFIC - LORAN-A RATE IL2, 1966, $.70

HOP 221 (228) NORTH PACIFIC - LORIAN-A RATE 1L3, 1966, $.70
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LORAN RATE TABLES

PUB NO TI rLE/NOMENCLATURE

HOP 221 (229) N(G.TH PACIFIC - LORAN-A RATE IL7, 1961, $.70

HOP 221 (230) NORTH PACIFIC - LORAN-A RATE 1L6, 1961, $.70

HOP 221 (2311 PHILIPPINE SEA - LORAN-A RATE 2H5, 1964, $.70

HOP 221 (232) WEST COAST USA - LORAN-A RATE 2H1, 1963, $.70

HOP 221 (233) SOUTH JAPAN - LOW•H-A RATE 2S0, 1967, $.70

HOP 221 (1001) EAST COAST USA - LORAN-C PAIR SSO-W, 1964, $3.75

HOP 221 (1002) EAST COA•' USA - LORAN-C PAIR SSO-Y, 1964, $3.75

HOP 221 (1903) MEDITERRANEAN SEA - tOR/ -C PAIR SLI-X, 1962,
$3.75

HOP 221 (1004) aMDITERRANEAN SEA - LORAN-C PAIR SLI-Y, 1962,
A3.75

HOP 221 (1014) EASTERN USA - LORAN-C PAIR SS7-Z, 1969, $3.75

HOP 221 (2001) NORTH PACIFIC - WRAN-C PAIR SL2-X, 1967, $3.75

HOP 221 (2002) NORTH PACIFIC - LORAN-C PAIR SL2-Y, 1967, $3.75

HOP 24L (2006) NORTHWEST PACIFIC - LORAN-C PAIR SS3-W, 1968,
$3.75

HOP 22i (2007) NORiYEST PACIFIC - LORAN-C PAIR SS3-X, 1968,
$3.75

HOP 221 (2008) NORTHWEST PACIFIC - LORAN-C PAIR SS3-Y, 1967,
$3.75

HOP 221 (2009) NORTHWEST PACIFIC - LORAN-C PAIR SS3-Z, 1967,

$3.75

HOP 221 (2010) qOUTHEAST ASIA - LORAN-C PAIR S3-X, 1967, $3.75

HOP 221 (2011) SOUTHEAST ASIA - LORAN-C PAIR S3-Y, 1967, $3.75

HOP 223 AUXILIARY TABLES FOR LORAN COMPUTATION, 1948, 133
pp., $2.50 - The tables consist of the tabulations
of the required natural trigonometric functions of
the parametric latitudes corresponding to all geo-
detic latitudes as well as the geodesic distances
which are tabulated in microseconds.
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LORAN RATE TABLES

PUB NO TITLE/NOMENCLATURE

OHIEA IATTICE TABLES - These tables contain necessary data for the -p
establishment of hyperbolic Omega lines of poslilon for the pertin-
ent station pair and area listed on the publication. These lines
of position may be plotted and labeled in the same manner and on
the same plotting sheets or cbarts used for celestial navigation.

HOP 224 (101) PAIR A-C - NORTHERN EUROPE - AREA 01, 1967, $.75
PAIR A-D - NORTHERN EUROPE - AREA 01, 1967, $.75
PAIR B-D - NORTHIRN O-UROPE - AREA 01, 1967, $.75
PAIR C-D - NORTHERN EUROPE - AREA 01, 1967, $.75

HOP 224 (102) PAIR A-C - CENTRAL USSR - AREA 02, 1968, $.75 *

PAIR A-D - CENTRAL USSR - AREA 02, 1968, $.75
PAIR B-C - CENTRAL USSR - AREA 02, 1968, $.75
PAIR C-D - CENTRAL USSR - AREA 02, 1968, $.75

HOP 224 (103) PATR A-C - EASTERN USSR - AREA 03, 1968, $.75
PAIR A-D - EASTERN USSR - APYA 03, 1968, $.75
PAIR B-C - EASTERN USSR - AREA 03, 1968, $.75
PAIR C-D - EASTERN USSR - AREA 03, 1968, $.75

HOP 224 (104) PAIR A-B - ALASKA - AREA 04, 1967, $.75
PAIR A-D - ALASKA - AREA 04, 1967, $.75
PAIR B-C - ALASKA - AREA 04, 1967, $.75
PAIR C-D - ALASKA - AREA 04, 1967, $.75

HOP 224 (105) PAIR A-B - CANADA - AREA 05, 1967, $.75
PAIR A-C - CANADA - AREA 05, 1969, $.75
PAIR A-D - CANADA - AREA 05, 1969, $.75
PAIR B-C - CANADA - AREA 05, 1967, $.75
PAIR B-D - CANADA - AREA 05, 1967, $.75
PAIR C-D - CANADA - AREA 05, 1967, $.75

HOP 224 (106) PAIR A-B - GREENLAND - AREA 06, 1967, $.75
PAIR A-C - GREENLAND - AREA 06, 1969, $.75
PAIR A-D - GREENLAND - AREA 06, 1967, $.75
PAIR B-C - GREEV*LAND - AREA 06, 1967, $.75
PAIR B-D - GREENLAND - ARZA 06, 1967, $.75
PAIR C-D - GREENLAND - AREA 06, 1969, $.75

HOk 224 (107) PAIR A-B - MEDITERRANEAN - AREA 07, 1968, $.7"
PAIR A-D - MEDITER(ANEAN - AREA 07, 1968, $.'5
PAIR B-C - MEDITERRANEAN - AREA 07, 1968, $.75
PAIR B-D - MEDITERRANEAN - AREA 07, 1968, $.75

HOP 224 (110) PAIR A-B - CENTRAL !AýtIFIC - AREA 10, 1967, $.75
PAIR A-C - CENTRAL PACIFIC - AREA 10, 1967, $.75
PAIR A-D - CENTRAL PACIFIC - AREA 10, 1967, $.75
PAIR C-D - CENTRAL PACIFIC - AREA 10, 1967, $.75
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LORAN RATLEP TABLES

PUB NO TITLE /NOHENCIATORE

HOP 224 (111) PAIR A-B - NORTH AMERICA - AREA 11, 1967: $.75
PAIR A-C - NORTH AMERICA - AREA 11, 1969, $.75
PAIR B-C - NORTH AMERICA - AREA II, 1967, $.75
PAIR B-D - NORTH AMERICA - AREA 11, 1967, $.75
PAIR C-D - NORTH AMERICA - AREA 11, 1967, $.75

HOP 224 (112) PAIR A-C - NORTH ATLANTIC - AREA 12, 1967, $.75
PAIR A-D - NORTH ATLANTIC - AREA 12, 1967, $.75
PAIR B-C - NORTH ATLANTIC - AREA 12, 1967, $.75
PAIR B-D - NORTH ATLANTIC - AREA 12, 1967, $.75

HOP 224 (117) PAIR A-B - EAST PACIFIC - AREA 11, 1967, $.75
PAIR B-C - EAST PACIFIC - AREA 17, 1967, W.75
PAIR B-D - EAST PACIFIC - AREA 17, 1967, $.75
PAIR C-D -A ST PACIFIC - AREA 17, 1967, 3,75

HOP 224 (118) PAIR A-B - SOUTH A•LATIC - AREA 18, 1967, $.75
PAIR A-C - SOUTH ATLANTIC - AREA 18, 19670 $.75
PAIR A-D - SOUTH ATLANTIC - AREA 18, 1967, $.75
PAIR C-D - SO'3TH ATLAN¶TIC - AREA 18, 1967, W.75

OMEGA SKYWAVE CORRECTION TABLES - A specific table of corrections
is printed ior each station pair at each grid point. Each -able
contains a matrix of sk-wave correction values arranged horizon-
tally by Greenwich Mean Time (GMT) and vertically in semimonthly
period&.

OP 224 (106-C) GREENLAND - ARE 06 (MOIFISD), $1.75

HOP 224 (111-C) NOR.= AMRICa- AREA 11 (MODIFIED), $1.75

HOP 224 (112-C) NOR'I! ATLANTIC - AREA 12 (MODIFIED), 41.75

HOP 224 (206-C) GREENLAND - AREA 06 (NODFIED), $1.75

HOP 224 (211-C) NORTH AMERICA - AREA 11 (MODIFIED), $1.75

HO* 2A (212-C) NORTH ATLANTIC - AREA 12 (MODIYIED), $1.75

"LoWRN LATTICE TABLES - These tables give directly the loran-signal
travel time in microieconds between two positions having coordi-
nates of integral degreeas ol. lAtitude and longitude. This alro
provides the azimuth (bearing) angle of the terminal position from
the initial position, meatured eact cr west from the elevated pole.

HOP 245 VOL 1 LOWAN LATTICE TABLES - 00 - 230, 1953, $3.00

HOP 245 VOL 2 LORAN LATTICE TABLES - 240 - 470, 1933, 63.00
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LORAN RATE TABLES

PUB NO TITLEiNOMENCLATURE

HOP 245 VOL 3 LORAN LATTICE TABLES - 480 - 650, 1953, $3.00

HOP 245 VOL 4 LORAN LAT1fCE TABLES - 660 - 900, 1953, $3.00

HOP 245 (SUPP) LORAN LATTICE NOMOGRAM, $.20

HOP 11691 LORAN INTERPOLATOR, $.20 - This literpolator assists
interpolation on loran charts.

MAGNETIC

PUB NO TITLE/NOMENCLATJRE

HOP 226 HANDBOOK OF IAGNETIC COhPASS ADJUSTMENT AND COMWEN-
SATION, by N. S. Pencer and G. F. Kucera, 1945, 150
pp., $1.00 - This publication presents all pertinent
information regarding the practical procedures of
adjustment and compensation in one text.

HCP 523 DIRECTIONS FOR MAGNETIC MEASUREMENTS, 1954, 17 pp.,
$.60 - This manual presents brief and concise In-
structions for magnetic observations by field per-
sonnel, describing atep-by-atep procedures for using
the instruments available in this office.

HOP 15372% + GENERAL SPECIFICATIONS - GEOMAGNETIC SURVEY, 1959,
1i pp., $,75 - This publication governs the conduct
of airborne geomagnetic surveys under the technical
control of the hydrographer, and the reduction of
data and prepara.zion of report3 resulting therefrom.

HOP 15623 SHORT PERIOD FLUCTUATIONS - EARTH'S MAGNETIC FIELD,
1952, 52 pp., 0.60 - This manual contains the neces-
3ar, charts which could be used to determine, for
any locaLion, the frequency of occurrence of fluctua-
tions of specified amplitude and duration for each of
the three comnents of the earth's magnetic field.

SP 66 AIRBORNE GEOMAGNETIC DATA (1953-1961), 1963, 573 pp.,
$6.50 - This pubication is a tabulation of geomag-
netic data accrued by PROJECT MAGNET through 1961.
This project, operating on a continuing basis, is
now the most extensive effort ever taken in world
magnetic surveying,

+ Temporarily out of print.
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MAGNETIC

PUB NO TITLE/NOMENCIATURE

SP 66 AIRBORNE GOI•OAGNETIC DATA, 1965, 265 pp., $2.00 -
SUPP 1 This supplement is an addendum of data from 1962

through l963 and also provides an appendix of cor-
rections for SP 66.

TR 133 A MARINE MAGNETIC SURVEY OFF THE EAST COAST OF THE
UNITED STATES, 1962, 29 pp., $.40 - This report de-
scribes the geomagnetic character of an extensive
area off the east coast o.. the United States and its
relation to bathymetric and available seismic data.

TR 137 A MARINE MAGNETIC S-RVEY SOUTH OF THE HAWAITAN ISLANDS,
1962, 47 pp., $.85 - This report describes the detailed
marine magnetic surveys conducted in a 56,000 squar
mile area south of the Hawaiian Islands. The datr
veal magnetic lineations which suggest that a maj
fault zone occurs in this region.

TR 144 A STUDY OF AEROKAGNETIC COMPONENT DATA - PLANTAGENET
BANK, by G. A. Young and A. L. Kontis, 1964, 18 pp.,
$.30 - Data from an aeromagnetic survey under Loran-C
control are used to compute the anomalous components
and elements of the magnetic feature associated with
Plantagenet Bank.

TEL 159 A MARINE MAGNETIC SURVEY OF THE NEW FEGLAND SEAMOUNT
C¶ATIN, by J. E. Walczak, 1963, 37 pp., $.40 - A sys-
tematic marine survey disclosed a close correlation
between magnetic and bathymetric features.

TR 160 MARINE MAGNETIC SURVEY OFF THE SOUTHERIN BAHAMAS -
PROJECT M-15, by D. R. Bracey and 0. E. Avery, 1963,
29 pp., $.40 - A geomagnetic sur-vey has revealed
three distinctive magnetic lineations whicn may in-
dicate that the area is the focus of three major
faults or fault zones.

IR 161 GEOMAGNETIC AND BATIPMETRIC PROFILES ttCROSS THE NORTH
ATLANTIC OCEAN, by 0. E. Avery, 1963, 74 pp., $1.35 -
This report presents geomagnetic and bathymetric pro-
files from two North Atlanti't crossings between New
York and the Norwegian Sea.

TR 166 A STUDY OF AEROMAGNETIC DATA - NEW ENGLAND SEAMOUNT
AREA, by A. L. Kontis and G. A. Young, IQ65, 18 pp.,
$.70 - This report presents the results of a detailed
aeromagnetic survey of a 38,000 square mile area off
the coast of New England.
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MJ&GNETiC

PUB NO TITLE /NOMNE•CLUR

TR 168 MARINE MAGNETIC SURVEYS IN TE NORTHREST PACIFIC OCAN,
by D. R. Bracey, 1963, 11 pp., $.25 - This report pre-
sents geom&gnetic surveys in the Northwest Pacific
ehowing steep, high amplitude magnetuic anomalies occur-
ring on or near the continental shelf off the Kamchatka
Peninsula.

TR 207 AO EVALULTIO3 O IM 1965.0 3POCH - HO 1706 WORLD MAG-
NETIC VARIATION CHART, by D. W. Hill, 1968, 303 pp.,
42.00 - An evaluation of the 1965.0 Epoch, HO 1706
Vorld Maanetic Variation Chart is performed by direct
.-cmporison of charted aud observed values. Results
of this atudy provide an estimate of chart. reliability
based on che correlation of the computed spherical
harmonic surface and individual field data values.

MANUAiS

PUB NO TITLE A•Q ICLATUPY,

HOP 257 RADAR PILO~rrNG H&NUAL, 1960~, 45 ppý, $.35 - This manual
provides a he!rful guide to che effective use of radar
in averting collision. Detailed instructions are in-
cluded for uae of the HO 4655 series radar plotting
sheets.

SP 4 U. S. NAVAL OCEAXOWRAPHIC OFFICE T•C0ICAL SPECIFICA-
TLONS FOR U. S. NAVAL SURVEYS AND SUPL•,LENTARY DATA,
1961, 156 pp., $4.50 - This manual provides guidance
for all activities and personnel concerned with ob-
serving and reporting hydrographic, o_eanographic,
geophysical, and aeronautical information to the
Oceanographic Offire.

MARINE BIOLOGY

PUB NO 'TITL- iNOMENCIATURE

12 47 A STUDY OF THE TrPES, SEPSONS OF ATT&CHhENT, AND GRF-M-
OF POULING OWMISMS IN THE, APPR"XFXS TO NORFOLK, VIR-
GINIA, by W. E. Maloney, 1958, 35 pp., $.60 - This re-
port presents this results and analyses of one year's
marine biological fouling data obtained along the bottom
near Thimble Shoal Channel in lower Cheaipeare Bay.
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MARINE BIOLOGY

PUB NO TITThE/NMOtENCLATURC

TR 96 MJRINE BIOLOGICAL FOULING IN THE APPROACHES TO CHESA-
PEAKE BAY, by F. M. Daugherty, Jr., 1961, 40 pp., $.45
'this report gives the results end analyses of three and
one-half year's marine biological fouling data obtained
along the bottom in the approaches to Chesapeake Bay.

TR 157 SWP.KS OF THE FAMILY IAIDAE, by G. N. Farquhar, 1963,
22 pp., $,30 - Thia report is a simmary of available
data on some aspects of the biology of the lamnid sharks.

TR 184 THE DISTRIBUTION AND CHARACTERISTICS OF SURFACE BIO-
LUMINESCENCE IN TUE OCEANS, by R. V. Staples, 1966, 54
pp., 0.90 - Thie report conaists of an analysis of about
3,000 reports of bioluminescence displays that are on
file at the U. S. Naval Oceanographic Office. Various
aspects of biolumineanence, bioluminescent organisms,
and distribution are also discussed.

HETEOROLOGICAL STUDIES

PUB NO TITLE/NO•ENC3IATEP.

HOP 119 WEATHER ST.TION INDEX., 1968, 128 pp., $.50 - This pub-
lication contains the Intevnational Index Numbers au-
thorized by the World Meteorological Organization.

The purpose of the following publications is to provide a ready refer-
en-ce for weather conditions in strategic areas of offensive aircraft
aad amphibious operations.

HOP 222 STRATEGIC AEROLOGICAL SURVEY - ATLANTIC AREA, 1943,

HOP 222.4 STRATEGIC AEROLOGICAL SURVEY - PACIFIC AREA, 1943,
$2.00

TR 54 METEOROLOGICAL AND OCEANOGRAPHIC FACTORS RELATING TO
ANTARCTIC hIR-SEA RESCUE OPERATIONS AND HUMAN SURVIVAL,
1957, 67 pp., $.75 - This report presents meteorological
aud oceanographic background information for the supply
corridor between New Zealand and McMurdo Sound, Antarc-
tica.
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N.VIGATION

PUB NO TITLE/NJENCLATURE

HOP 9 * AMERICAN PRACTICAL NAVIGATOR, 1962, 1524 pp., $7.00
This publication is popularly referred to as BOWDIW(H
and is one of the ,st complete and popular reference
texts available to the navigator. It includes elec-
tronic navigation, a glossary of navigational terms,
hydrography, oceanography, and weather.

HOP 9 USEFUL TABLES FROM AMERICAN PRACTICAL NAVIGATOR, 1958,
PART 2 387 pp., $1.25 - This part consists of tables and work

forms. It is published separately for the convenience
of the navigator.

HOP 9 ELECTRONIC NAVIGATION - AMERICAN PRACTICAL NAVIGATOR,
PART 3 1958, 348 pr., $.65 - This part contains topics of

radio waves; electronics and navigEcion; direction
and distance by electronics; and hyperbolic systems.

HOP 208 NAVIGATION TABLES FOR MARINERS AND AVIATORS, by
Dreisonstok, 1942, 109 pp., $1.20 (to be discontinued
31 December 1970) - These tables are designed to fa-
cilitate the navigation of surface or aircraft. Used
with Nautical or Air Almanacs, no other books are re-
quired. The method of solving navigational observa-
tions as given• is applied to all sights regardless of
the position of the celestial body, be it sun, moon,
planet, or star.

HOP 211 DEAD RECKONING ALTITUDE AND AZIMUTH TABLES, by A. A.
Ageton, 1943, 49 pp., $.90 (to be discontinued 31
December 1972) - This publication requires few figures
and gives quick solution for determining line of posi-
tion; compass error; great circle course and distance;
time of body on the peime vertical; and reduction to
meridian. The accuracy of the azimuth fully justifies
its use in obtaining compass error in all cases. ihe
table is simple to use.

These tables consist of tabulated solutions of the navigational tri-
angle, so arranged as to yield computed altitude and azimuth angle
by inspection. The tables are applicable equally to observations of
the sun, moon, planets, and navigational stars, whether observed in
the north or south latitude. They are primarily for marine naviga-
tion. (To be canceled by HOP 229 on 31 December 1975.)

HOP 214 TABLES OF COMPUTED ALTITUDE AND AZIMUTH - 0° - 90
VOL I INCLUSIVE, 1940, $3.75
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NAVIGATION

PW- NO TITLE/NOMENCLATURE

HOP 21i '=A.LES OF COMPUTED ALTITUDE AND AZIMUTH - 100 - i90

VOL 2 INCLUSIVE, 1939, S3.75

HOP 214 4 TABLES OF COMPUTED ALTITUDE AND AZIMUTH - 20P - 290
VOL 3 INCLUSIVE, 1939, $3.75

HOP 2i4 TABLES OF C•MPUTED ALTITUDE AND AZIMUTH - 30 - 390
VOL '4 INCLUSIVE, 1935, $3.75

HOP 214 * TABLES OF CC.PUTED ALTITUDE AND AZIMUTH - 40P - 490
VOL 5 INCLJSIVF, 1940, $3.75

HOP 214 * TABLES OF COMPJTED ALTITUDE AND AZIMUIR2 - 50° - 590
VOL 6 INCLfISIVE, 1940. $3.75

HOP 214 TABLES OF COMPUTED ALIXTUDE AND A•ZWJTH - 60& - 690
VOL 7 INCLUSIVE, 1941, $3.75

HCP 21, rABLY-S 0? COMITETD ALTITUDE AND AZIMUTH - 700 - 790
VOL 8 INCLUSIVE, 1941, $3.73

HOP 214 TABLES OF COVMPJTED ALTITUDE AND AZIMUTH - 800 - 890
VOL 9 INCLUSIVE: 1946, $3.75

HOP 216 AIR NAVIGATION MANMAL, 1955, 717 pp., $7.50 - This
pablication is a comprehensi';e instru%:tlonal manual
covering theoretical aad practical aapects of air
i avigation. Inclnded in this volume are such topics
ap celestial navigation, aeronautical navigation in-
struments and equipment, electronic x±svigation aya-

tems, pressure pattern r.avigation, and others. This
publication is generally used as a test and reference
book.

HOP 217 MANEUVERING BOARD MANUAL, 1963, 87 pp., $1.00 - This
manual provides a convenient reference and aid to the
solution of relative movement problems by techniques
compatible for use with radar.

HOP 220 NAVIGATION DICTIONARY, 1956, 253 pp., $2.00 - This is
a comprehensive an,' authoritative dictionary of widely
used navigational terms. Included are symbols and
abbreviations, described and defined in the language
and frcm the viewpoint of the navigetor.

HOP 249 SIGHT REDUCTION TABLES FOR AIR NAVIGATION (SELECTED
VOL 1 STARS) EPOCH 1970.0, 1967, 324 pp., $3.75 - This vol-
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NAVIGATION

PUB NO TI ThE/NO1ENCLATURE

HOP 249 =ie contains the precomputed altitudes and azimuths
VOL i of forty-one nelected navigational stars representing

solution8 of the navigational triangle as required in
usual navigation practices employing modern 11ne of
position method.

Thu fcllowing two volTu.es contain the precomputed altitude And azimuths
of the sun, moon, planeta, and stars within the declination and latitude
ranges indicated. These volumes provide complete data for the volutions
of the navigational triangle as required in usual navigation practices
employing modern line of position methods.

HOP 249 SIGHT REDUCTIGN TABLES FOR AIR NAVIGATION - LATITUDES
VOL 2 00 - 390 DECLINATIONS 00 - 29', 1952 (Reprinted 1958,

1961 aad 1963), 240 pp., $2.50

HOP 249 SIGHT REDUCTION TABLES FOR AIR NAVIGATION - 1A1ITUDES
VOL 3 400 - 890 DECLINATIO14S 00 - 29 °, 1952 (Reprinted 1961

aadi 1965), 338 pp., $2.50

HOP 260 AZIMUTHS OF THE S(N AND OTHER CELESTIAL BODIES OF DE-
CLINiATION 00 TA 230, 1934 (Reprinted 1964), 226 pp.,
$2.25 - Thib publication is popularly referred tc as
RED AZIMUTH TAB=ES. The principle object of these
tables is to furnish the elementa for finding the de-
viacion of the magnetic compass and the error of the
gyro compass.

HOP 261 AZIWUTP OF CELESTLAL BODIES - DECLINATION 240 - 700,
1940, 122 pp., $1.50 - This publication is popularly
referr'ed to as BLUE AZIMUTH TABLES. It contains azi-
mriths or true bearings of celestial bodies between
00 and 700 nocth or south latitude6 and 240 and 700
north and south declination. The valueu o the azi-
muths are computed on the bazis of latitude and de-
clination having the same name.

HOP 606A RFYDROGRAFRIC OFFICE OBSERVERS MANUAL - NAVIGATIONAL
OBSERVATIONS, 1956, 30 pp., $.15 - This pamphlet as-
sists the observer in preparing reports that will be
of maximum value in keeping the charts and publica-
tions up to date.

HOP 16380 INSTRUCTIOPS FOR COLLECTION OF NAVIGATIONAL INFORHA-
TTON, 1955, $.60 - This pamphlet uescribes the more
important types of hydrographic, oceanographic, and
meteorological information which the Oceanographic
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NAVIGATION

PUB NO TITLE/NOMENCLATUR1E

HOP 16380 Office requires. It explnins in detail how to col-
lect, record, and transmit this information to this
Office.

SP I APPLICATION OF WAiE FORECASTS TO MARINE NAVIGATION,
by R. W. James, 1957, 85 pp., $1.20 - The effects of
currents, winds, and wavee on ahip propulsion are
discussed. Methods a-e shown for the use of synoptic
and prognostic wave charts in the selection of least-
tinme tracks for marine navigation.

SP 87 STAND)ARD BEARING BOOX, 1965, 100 pp., $.50 - This pub-
lication is designed for the Navy and Merchant Marines.
The formst provides optimum utility, economy, and flexi-
bility, if information Is recorded according to the
recommended rules.

TR 97 ?INAL REPORT ON DOPPLER NAVIGATION TEST, 1960, 19 pp.,
$.30 - Self-contained airborne Doppler navigation sys-
tems were operationally teated to determine their ca-
pability to supply geographical positioning data for
mapping with aerial photography.

TR 153 TMUEE-DIMENSIONAL PORTRAYAL OF AIRCRAFT INSTRUMENT
APPROACH PRPEDURES, by D. 0. Main and W. R. Camp-
bell, 1965, 49 pp., $2.00-- T-ibs report discusses
the development of an improved manner of portray-
ing instrument approach end landing (AL) procedures
through the use of modified three-dimensional (3-D)
charting technique.

TR 182 MATHEMAUICAL MODELS FOR NAVIGATION SYSTEMS, b) P. D.
Thomas, 1965, 142 pp., $2.00 - An evaluation is given

of the inverne distance solution as used in loran-type
charting with extenbions o.f formulae to give distance
and azimuths on the reference ellipsoid within a meter
and a second respectively.

TR 188 TERRESTRIAL AND EARTH SATELLITE NAVIGATION SYSTEMS,
by P. D. Thomas, 1966, 139 ppo, $t.80 - This report
di•cusses satellite navigation and position" .g sys-
tes against a background of terrestrial electro-
magnetic aystem•.
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OCEANOGRAPHIC SHIPS

PUB NO TITLE /I1-MNCIATURE

The following volumes contain detailed descriptions and photographs
of the major oceanographic vessels of the world. They give indics-
tlon of oceanographic capabilities of these ships and is useful in
planning international cooperativc axpeditions.

NODC G-2

VOL 1 OCEANOGRAPHIC VESSELS OF THE WOPRLD, 1961, $4.50

VOL 2 OCEANOGRAPHIC VESSELS OF THE WORLD, 1963, $4.50

VOL 3 OCEANOGRAPHIC VESSELS OF THE WORLD, 1966, $4.50

OCEkNOGRAPHY

PUB NO TITLE /NOMENCLATURE

The following publications contain a series of short papers submitted
to the U. S. Navy Symposiums on Military Oceanography conducted during
the years indicated in the titles.

** FIRST U. S. NAVY SYMPOSIUM ON MILITARY OCEANOGRAPHY,
1964, 470 pp.

** SECOND U. S. NAVY SYMPOSIUM ON MILITARY OCEANOGRAPHY,
VOLUME I, 1965, 446 pp.

** THIRD U. S. NAVY SYMPOSIUM ON MILITARY OCEANOGRAPHY,
VOLUME II, 1966, 296 pp.

** FOURTH U. S. NAVY SYMPOSIUM ON MILITARY OCEANOGRAPHY,
VOLUME I, 1967, 460 pp.

OCFEANOGRAPHY '67 - ANNUAL REPORT NAVAL OCEANOGRAPHIC
OFFICE, 1967, 76 pp., $.45 - This report provides a
brief summary of the programs and efforts of the U. S.
Naval Oceanographic Office.

*RDT&E AT THE UNITED STATES NAVAL OCEANOGRAPHIC OFFICE
1960 - 1966, 56 pp., $.60 - This publication discusses
the Research, Development, Test, and Evaluation Program
taking place at the U. S. Naval Oceanographic Office.

** Limited distribution. Controlled by U. S. Naval Oceanographic Office,
Washington, D. C. 20390.
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OCEANOGRAPHY

PUB Nrj TITLE /NOMENCLATURE

* SCIENCE AND THE SEA, 1967, 80 pp., $.75 - A compila-
tion of ten articles describing some of the practical
aspects of the marine sciences. This publication pro-
vides both teacher and student with a few of the real-
istic problems that face the modern oceanographer.

HOP 9 OCEANOGRAPHY - FROM AMERICAN PRACTICAL NAVIGATOR, 1958,
PART 6 72 pp., $.65 - Oceanography is the application of the

sciences to the phenomena of the oceans. This publi-
cation covers the widely separated fields of geography,
geology, chemistry, physics, and biology,

HOP 238 REFERENCES ON THE PHYSICAL OCEANOGRAPHY OF ThE WEST
PACIFIC OCEAN, 1952, 168 pp., $2.40 - This is the
second publication of bibliographic material compiled
during WW II by the U. S. Navy Hydrographic Office.

HOP 607 * INSTRUCTION MANUAL FOR OBTAINING OCEANOGRAPHIC DATA,
1968, 199 pp., $1.25 - This manual is designed to meet
the increa3ing demand for an instruction manual which
would provide standard instructions for carrying out
basic oceanographic observations.

HOP 700 OCEANOGRAPHIC ATLAS OF THE NORTH ATLANTIC OCEAN -
SEC 2 PHYSICAL PROPERTIES, 1967, 308 pp., $4.00 - This atlas

presents data concerning the oceanography of the North
Aclantic Ocean. This section contains data on the
physical properties of sea water.

HOP 700 OCEANOGRAPHIC ATLAS OF THE NORTH ATLANTIC OCEAN -
SEC 5 MARINE GEOLOGY, 1965, 79 pp., $2.00 - This atlas pre-

sents data concerning the eceanography of the North
Atlantic Ocean. This section contains data on marine
geology.

The following atlases contain information on tides, currents, temper-
ature, salinity, density, ice, wind, sea, swell, geology, bathymetry,
and biology.

HOP 705 OCEANOGRAPHIC ATLAS OF THE POLAR SEAS - ANTARCTIC,
PART 1 1957, 70 pp., $2.50

HOP 705 OCEANOGRAPHIC ATLAS OF THE POLAR SEAS, ARCTIC, 1958,
PART 2 149 pp., $5.00

The following volumes contain reference sources of oceanographic 3tation
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OCEANOGRAPHY

PUB NO TITLE/NOtlENCLATURE

data (source material) available at National Oceanographic Data Center.

NODC C-1 REFERENCE SOURCES FOR OCEANOGRAPHIC STATION DATA, by
VOL 1 C. R. Johnson, 1965, 185 pp., $2.00

NODC C-1 REFERENCE SOURCES FOR OCEANOGRAPHIC STATION DATA, by
VOL 2 C. R. Johnson, 1965, 139 pp., $2.00

NODC C-3 INVENTORY OF ARCHIVED DATA, 1966, 120 pp, $2.00 (paper
cover), $3.00 (hard cover) - This publication presents
up-to-date information concerning the availability of
different types of processed data for various geographic
areas.

NODC C-4 FILMS ON OCEANOGRAPHY, 1966, 72 pp., $.75 - This publi-
cation contains descriptions of films on oceanography
and pertinent information about their availability.

NODC C-5 COMPUTER PROGRAMS IN OCEANOGRAPHY, by C. H. D'.nger, 1967,
93 pp., $1.00 - ITis publication contains a compilation
of computer programs used in oceatu~graphy and related
subjects by various government agencies, universities,
and institutions in the United States and other countries.

NODC G-1 INTRODUCTION TO THE NATIONAL OCEANOGRAPHIC DATA CENTER,
1966, 19 pp., (No charge, furnished upon request) - This
publication describes the function and mission of NODC.

NODC G-10 SELECTED IIOE TRACK CHARTS, 1966, 49 pp., $.70 - This
publication contains a number of automatically plotted
cruise tracks of research vessels participating in the
International Indian Ocean Expedition (IIOE).

NODC G-11 THE VARIABILITY OF WATER MASSES IN THE INDIAN OCEAN,
by J. F. Gallagher, 1966, 74 pp., $1.25 - A delinea-
tion of the boundaries of the subsurface water masses
of the Indian Ocean is accomplished by means of tem-
perature-salinity graphs of oceanographic stations
which are located along intersecting cross-sectional
lines. Circulation and properties of the surface
water as well as the deep and bottom water are dis-
cussed.

NODC G-12 INDIAN OCEAN ATLAS - INTERPOLATED VALUES OF DEPTH,
SALINITY, AND TEMPERATURE ON SELECTED SIGMA-T SURFACES,
1967, 61 pp., $2.00 - This publication represents a
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OCEANOGRAPHY

PUB NO TI TLE/NOMENCLAIURE

NODC G-12 compilation of pre-International Indian Ocean Expedi-
tion data from the Indian Ocean available in the ar-
chive* of the National Oceanographic Data Center.

SP 53 SUMMARY OF OCEANOGRAPHIC CONDITIONS IN THE INDIAN
OCEAN, 1960, 142 pp., $1.15 - This publication was
compiled as a planning aid for the International
Indian Ocean Expedition. The 177 graphics contained
are an analysis of the observable factors of marine
meteorology and oceanography available to 1955.

SP 68 * HANDBOOK OF OCEANOGRAPHIC TABLES, by E. L. Bialek,
1966, 427 pp., $6.25 - The tables included in this
publication are Intended to furnish oceanographers
and oceanographic engineers with a ready reference
of the more useful oceanographic tables.

S? 94 ENVIRONMENTAL ATLAS OF THE TONGUE OF THE OCEAN, 1967,
82 pp., $1.00 - This atlas presents data on bottom
materials and topography, sound velocity, physical
properties of sea water, cides and currents, and
mtarine and wave climatology. Coastal and bottom
photographs are also included.

SP 116 TEACHERS OCEAN SCIENCE STUDY KIT, $3.20 - The teachers
kit contains the same items as the student kit but with
additional material of more difficul nature to give
the teachers background in providii :uidance to the
studentd.

SP 117 STUDENTS OCEAN SCIENCE STUDY KIT, $1.60 - This kit con-
tains oceanographic paper3 and chairts selected for stu-
dents of high school age. In addition, ,.xercises are
included to give students firsthand e.perienc- in con-
touring, charting, and data interpretation.

TR 48 FIELD REPORT - OCEANOGRAPHIC OBSERVATIONS - U. S. NAVY
ANTARCTIC EXPEDXTION (1954-1955) USS ATKA, 1956, 95 pp.,
$1.00 - This report contains the summiary and results of
oceanographic operations in Antarctic and adjacent waters
from the Roas Sea eastward through Bransfield Strait to
the Weddell Sea.

TR 53 EVALUATION OF ITE U. S. HYDROGRAPHIC OFFICE SHIP ROUTING
PROGRAM, by R. W. James and G. L. 'Ianasen, 1958, 31 pp.,
$.60 - An evaluation of the 32 oceanographic route fore-
casts provided for MSTS vessels is discussed. Tables
and charts are presented to summarize results.
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OCEANOGRAPHY

PUB NO TI TLhENOMNCLA.!RE

TR 58 OCFANOGRAPHIIC OBSERVATIONS ARCTIC WATEPS - TASK FORCE
FIVE AND SIX, SUMIKER-AUTUHN 1955, 1-960, 99 pp.. $1.25
This report contaiu3 oceato %.-aphic daza collected in

varicus Aretc eareas during summer and autumn 1956.
Included are tcxperature., saliniry, density, sound
velocity, current, and buttom sediment data.

TR 59 OCEANOGRA.$!IC EOBSERVATIONS ARCTIC WATERS - TASK FORCE
FIVE ANDO SIX, SUMMER-AUT'JMN 1957, 1959r 145 pp., $1.20
Thi- report contains oceanographic data collected in
various Arctic areas during snumer and autmn 1957.
Included a7.e temperature, salinity, density, sound
velocity, bathythermograph, current, and bottom sedi-
ment data.

TR i03 SUBMARINE CEOI)GY OF THE TONGUE OF THE OCEAN - BAHAMAS,
by R. F. Busby, 1962, 84 ppz, $.75 - This publication
presents a comprehensive report on the submarine ge-
ology of the Tongue of the Ocein, Bahamas. Material
is based on both published and unpublished sources of
information.

TR 125 SEASONAL OCEANOGRAPHIC STUDIES IN McMURDO SOUND -
ANTARCTICA, by W. L. Tressler and A. M. Omundsen,
1962, 141 pp., $1.20 - This report presents data on
temperature, salinity, dissolved oxygen, current,
and bottom sediment along with notes on marine life.

TLR 141 OCEANOGRAPHIC STATIONS TAKEN IN THE INDIAN OCEAN BY
USCGC EASTWIND (WAGB-279) IN 1961, by W. L. Tressler,
1963, 84 pp., $.75 - This report contains results of
thirty oceanographic stations taken in the Indian
Ocean by USCGC FASIWIND during a return voyage from
Antarctic in 1961.

TR 172 SUBMARINE GEOMORP;IOLOGY OF EASTERN ROSS SEA AND SULZ-
BERGER BAY, ANTARCTICA, by L. K. Lepley, 1966, 34 pp.,
$1.00 - This report graphically describes the submarine
topography of the eastern Ross Sea and Sulzberger Bay
areas of Antarctica.

TR 176 RESULTS OF THE PERSIAN GITLF-ARAOIAN SEA OCEANOGRAPHIC
SURVEYS (1960-1961), 1965, 239 pp., $4.20 - Contains
results of oceanographic surveys in the Persian Gulf
and Arabian Sea. Temperature and salinity profiles
across the upper and lower Persian Gulf - Arabian Sea
are presented.
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OCEANOGRAP`Y

PUB NO TITLE/NOMENCLATURE

TR 189 OCEAN BOTTOM RECONNAISSANCE OFF THE EAST COAST OF
ANDPOS ISLAND, BAHAMAS, by R. F. Busby, C. V. Bright,
and A. Pruna, 1966, 59 pp., $1.10 - Presents results
of a visual and photographic reconnaissance of the
ocean bottom along selected routes off hndros Island,
Bahamas.

TR 203 OCEANOGRAPHY IN THE CHANNEL ISLANDS AREA OFF SOUTHERN
CALIFORNIA - SEPTEMBER AND OCTOBER 1965, by S. G.
Tooma, Jr. and H. Iredale, I11, 1968, 50 pp., $.90
This report is a detailed enviromaental study of a
survey conducted in the Channel Islands area off
southern California. Major emphasis is on currents,
sound velocity structure, and bottom composition.

TR 204 COMPARISONS OF REMOTE AIRBORNE OCEANOGRAPHIC SENSORS,
by C. F. Beckner, Jr., 1968, 39 pp., $.90 - Compares
a number of r~mote sensors to determine feasibility
of using them for detecting oceanographic features.
Aerial photographs of a Rhodamine-B dye patch were
also made to determine flow characteristics.

i ~**** ****•% * *

OPERATION DEEP FREEZE

PUB NO TITLE/NOMENCLATURE

TR 29 OPERATION DEEP FREEZE II (1956-1957) OCEANOGRAPHIC
SURVEY RESULTS, 1957, 156 pp., $1.35 - This report
contains the summary and results of oceanographic
operations in the Antarctic and adjacent waters in
the period 1956-1957.

TR 33 U. S. NAVY HYDROGRAPHIC OFFICE REPORT ON OPERATION
DEEP FREEZE 1, 1956, 182 pp., $1.50 - This report
presents results of hydrographic, geodetic, astro-
nomic, geophyaical, and oceanographic operations
during the Antarctic Survey.

TR 82 OPERATION DEEP FREEZE '60 (1959-1960) OCEANOGRAPHIC
SURVEY RESULTS, 1961, 231 pp., $1.75 - This report
contains a summary and results of oceanographic
operations in the Antarctic and adjacenc waters.
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OPEPATION DEEP FREEZE

PUB NO TITLE/NMkZNCLATURE

TR 105 OPERATION DEEP FREEZE '61 (1960-1961) - MARINE
GEOPHYSICAL INVESTIGATIONS, 1962, 217 pp., $!, 25
This report presents results of the Marine Geo-
physical Investigations in the Antarctic and
adjacent waters. A discussion of the Antarctic
convergence is also included.

TR :18 OPERATION DEEP FREEZE '62 (1961-1962) - MARINE
GEOPHYSICAL INVESTIGATIONS, 1965, 157 pp., $1.25
This report presents resulta of the Marine Geo-
physical Investigations in the Antarctic and
along USS BURTOnM ISLAND track to and from the
Antarctica.

Ti 190 OPERATIONS DEEP FREEZE '63 AND '64 - SUMMER
OCEANOGRAPHIC FEATURES OF THE ROSS SEA, 1966,
193 pp., $1.25 - This report identifies and
shows distribution of the water masses in the
Ross Sea. Data on the thermal structure, va-
linity, density, sound velocity, and dynamic
topography are presented.

PHOTOGRAPHIC EQUXtTMENTS

PUB NO TITIE/NOMENCLATURE

TR 129 OPERATIONAL EVALUATIOM OF EN-29A PHOTOGRAPHIC
PROJECTION PRINTER (OK'.MOPHOTOSCOPE), by R. F.
Getcys, 1962, 16 pp., $.35 - This report pre-
sents the procedures, results, and cor~lusions
of operational testa performed to evaluate the
orthophotoscope.

TR 165 OCEANOGRAPHIC OFFICX EVALUATION OF A VARIABLE
MAGNIFICATION 70 MN ROLL FILM STERESCOPIC VIEWER,
by R. F. Gettys, 1964, 8 pp., $.25 - This report
summarizes an operattottal evaluation of a Gtand-
ard model Bausch & Lomb Zoom-?w^ stereoscopse with
70 mm roll film scanni.ig stage attachmeut.
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PILOT CHART ATLASES

PUB NO TITLE/NOMENClATURE

7%e following atlases give i Zormation of ocean currents, weather,
and other items of interest to .avigators.

Hu, 106 ATLAS OF PILOT CHARTS - CENTRAL AMERICAN WATERS AND
SOUTH ATLANTIC, 1955, $3.50

HOP 107 ATLAS OF PILOT CHARTS - SOUTH PACIFIC AND INDLAN
OCEANS, 1966, $3.50

HOP 108 ATLAS OF PILOT CHARTS - NORTHrrN NORTH ATLANTIC,
1962, $3.50

***%********

PLACE NAMES

PUB NO TITLE/NO)ENCLATURE

HOP 10578 ESKI"!O PLACE NAMES, by D. B. MacMillan, 1943, 154 pp.,
$.50 - This publication is based upon the author's 35
years of personal comtact with the natives of Labrador,
Rudaon Stra'ts, Hudson Bay, Baffin Island, and South and
North Greenland.

RADIO AIDS

PUB NO TITLE /NC*ENCLATURE

The following publications contain a list of radio stations which serve
navigators upon the high seas and their adjacent wateri. They also con-
tein internatioual and various national regulations on the subject.

HOP 117A RADIO NAVIGATIONAL AIDS - ATLANTIC AND MEDITERRANEAN
AREA, 1962, $5.00

HOP 117B RADIO NAVIGATIONAL AIDS - PACIFIC ANT) INDIA-14 G(EANS
AREA, 1962, 5.00
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RADIO AIDS

PUB NO TITLE/NOMENCLATURE

The following publications contain information necessary for weather
communications by radio. They also contain broadcast schedules, wea-
ther codes, various conversion tables and communication abbreviations.

HOP 118A RADIO WEATHER AIDS - ATLANTIC AN,, MEDITERRANEAN AREA,
1963, $5.00

HOP 1!SB RADIO WEATHER AIDS - PACIFIC AND INDIAN OCEANS AREA,
1963, $5.00

SAILING DIRECTIONS

PTB NO TITLE /N0ENCIATURE

In contrast to a chart, a volume of sailing directions presents a
verbal rather than a graphic description of navigable areas and the
adjacent coasts which may be of interest to the mariner. When used
in conjunction with a chart, it serves to verify and augment the
chart information. If charts of sufficient scale or adequate qual-
ity are not available for an area, its specific directive language
and accurate descriptions will enable a vessel to negotiate that
area successfully.

AREA I - CANADA, GREENLANDL AND 1CELAND

HOP 10 BRITISH COLUMBIA, VOL I - STRAIT OF JUAN D7 FUCA
AND INNER PASSAGES TO CAPE CAUTION, 1960, $4.50

HOP 11 BRITISH COLUMBIA, VOL II - CAPE CAUTION TO ALASKA,
1962, $4.50

HOP 12 NOVA SCOTIA - THE BAY OF .UNDY AND CAPE BRETON
ISLAND, 1967, $4.50

HOP 13 THE GULF AND RIVER ST LAWRENCE - WESTERLN SHORES
OF nTiE GULF AND THE RIVER AND SEAWAY TO CORNWALL
ISLAND, 1951, $4.50

HOP 14 NEWFOUNDLANID - INCLUDES STRAIT OF BEL.LE ISLE AND
ST PIERRE AND MIQUELON ISlaNDS, 1958, $4.50

HOP 15 LABRADOR AND HUDSON BAY - LABRADOR NORTHWAY) OF
ST LEWIS SOUND, HUDSON STRAIT, AND HUDSON BAY,

1965, $4.50
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SAILING DIRECTIONS

PUB NO ITLE/NMOMENCLATURE

AREA 1 - CANAD_.J GREENLAND. &ND ICELAND

HOP 16 BAFFIXN BAY AND DAVIS STRAIT - INCLUDES NORTHERN
GREENLAND EASTWARD TO CAPE MORRIS JESUP, 1968,
$4.50

HOP 17 EAST GREENLAND AND ICELAND - INCLUDES THE ISLAND
OF JAN MAYEN, 1951, $4.50

AREA 2 - LATIN AMERICA AND ANTARCTICA

HOP 20 EAST COASTS OF CENTRAL AMERICA AND MEXICO - IN-
CLTTDES NORTH COAST OF COLUMBIA, 1952, $4.50

HOP 21 12UE WEST INDIES, VOL I - BERMUDA, BAHAMAS, AND
GREATER ANTILLES, 1958, $4.50

HOP 22 THE WEST INDIES, VOL II - LESSER ANTILLES, A4D
VENEZUELA, 1963, $4.50

HOP 23 SOUTH AMERICA, VOL I - EAST COAST FROM VENEZUELAN
BORDER TO AND INCLUDING RIO DE LA PLATA, 1967, $4.50

HOP 24 SOUTH AMERICA, VOL II - EAST AND WEST COASTS BE74EEN
RIO DE LA PLATA AND CABO TRES MONTES, INCLUDING FALK-
LAND, SOUTH GEORGIA, AND SOUTH SANDWICH ISLANDS, 1952,
;?4. 50

HOP 25 SOUTH AMERICA, VOL III - WEST COAST BETWEEN GULF OF
PANAMA AND CABO TRES MONTES, 1960, $4.50

HOP 26 WEST COASTS OF MEXICO AND CENTRAl. AMERICA - ME UNITED
STATES BORDER TO COLUMBI&N BORDER, 1951, $4.50

HOP 27 ANTARCTICA - INCLUDES ISLANDS SOUT" OF LATITUDE 605,
1960, $4.50

AREA 3 - BRITISH ISLES AND NORTHWESTERN EUROPE

HOP 30 IRELAND, 1962, $4.50

HOP 31 SOUTH COAST OF ENGLAND - SCILLY ISLES TO NORTH FORE-
LAND, 1952) $4.50

HOP 32 WEST COASTS OF ENGLAND AND WALES - lIaDS END TO MULL
OF GALLOWAY, INCLL9)ING ISLE OF MAN, 1951, $4.50

HOP 33 WESS (zCAST OF SCOTLAND - MULL OF GALAWAY TO CAPE
•k T INCLUDING MHE HEBRIDES, 1951, $4.50
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SAILING DIRECTIONS

PUB NO TI TLE /NOMENCIATURE

HOP 34 NORTH AND EAST COASTS OF SCOTLAND - CAPE WRATH OF
FIFE NESS, INCLUDING ORKNEY, SHETLAND, AND FAEROE
ISLANDS, 1950, $4.50

HOP 35 EAST COAST OF ENGLAND - FIFE NESS TO NORTH FORELAND,
INCLUDING THE FIRTH OF FORTH, 1951, $4.50

HOP 36 EASTERN SHORES OF THE NORITH SEA - DUNKERQUE TO SKA-

GEN, 1959, $4.50

HOP 37 NORTH COAST OF FRANCE - NORTHWESTERN ENT, OF FRANCE
TO BELGIUM, 1951, $4.50

ROP 38 BAY OF BISCAY - WErT COAST OF FRANCE AND NORTH COAST
OF SPAIN, 1951, $4.50

AREA 4 - BALTIC. SCANDINAVLM AND NORTHERN USSR

HOP 40 NOR'rlERN AND EASTERN SHORES OF THE SKAGERRAK -

LINDESNES TO MARSTRANDSFJORDEN, 1955, $4.50

HOP 41 KATTEGAT AND THE SOUND - SKAGEN TO FALSTERBO, IN-
CLUDING FAKSE BUGT, 1956, $4.50

HOP 42 THE BALTIC, VOL I - STORE BAELT, LILLE BAELT, AND
COAST FROM, DENMARK TO KAP ARKONA, 1958, $4.50

HOP 43 THE BALTIC, VOL II - BALTIC SEA FROM FALSTERBO UDDE

AND KAP ARKONA TO THE GULFS OF FINLAND AND BOTHNIA,1967, 04.50

HOP 44 THE BALTIC, VOL TII - GULFS O? FINLAND AND BOTHNIA,

1952, 04.50

HOP 45 SOUTHWEST COAST OF NORWAY - LINDESNES TO FFDJE, 1955,
$4.50

HOP 46 NORTHWEST AND NORTH COASTS OF NOIWAY - FEDiJEOSEN TO
NYEVYETSKI POINT, USSR, INCLUDING SVALBARk ARCHIPE-

LAGO, 1952, $4.50

HOP 47 NORTHERN USS&", VOL I - MYS NEMETSKIY TO WMSANAT NOS,
1953, $4.50

HOP 48 NORTHERN USSR, VOL Ii MYS KANIN NOS TO OSTROV DIK-
SON, 1954, $4.50

HOP 49 NORTHERN USSR, VOL III - OSTROV DIKSON TO MYS SHMIDtA,
1954, $4,50
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SAILING DIRECTIONS

PUB NO TILE/NOEN LATJRE

AREA 5 - iMDITERMNEFAN AND WESTERN AFRICA

HOP 50 SOUTHWEST COAST OF AFRIC A CAFE PAU/•AS TO CAPE OF
GOOD HOPE, 1951, $4.50

HOP 51 ;ST COASTS OF Sr-AIN, PORTUGAL, AND NORTHWEST ;"RICA
"MD OFF-LYING ISlANDS - INCLUDES AZORES, MADEIRA,
CANARY AND CAPE VLRDE ISLANDS, AND AFRZICA SOUIRWARD

TO CAPE PAIM/S, 1952, $4.50

HOP 52 THE MMDITERRANEAN, VOL 1 - STRAIT OF GIBRALTAR, SPAIN,
BALEARIC ISLANDS, NORTMEN AFRPCA 70 RAS AGSDIR, 1952,
$4.50

HOP 53 TIM MD.ITERRANEAN, VOL IL - FRANCE, WEST COA-ST OF
ITALY, COPSICA, SARDINIA, AND SICiLy INCLUDING AD-
jACENT ISLANDS, 1958, $4.50

HOP 54 THE MIDITERAN.-AN, VOL III - SOUTIHAST ITALY, THE
ADRIATIC, AND WESTERN GRFECE TO AIPA T.IiNARON, 1968,
$4.50

WOP 55 TIE MEDITERRANEAN, VOL 1V - LIBYA, EGYPT, ISRAEL,
LEBANON, SYRIA, AND SOUTMRN TURIEY INCLUDLNG IS-
MAOM)S OF CYPRUS, RODHOS, KARPATHOS, A-1 CRETE,
1963, $4. 50

SPOP 56 THE MEDITERRANFAN, V0L V - THE AEGEAN SEA, 1952,$4.5-1

AREA 6 - MIDDLE EAST, EASTERN AFRICA. AND SOUTHERN ASIA

HOP 60 SOUTHEAST COAST OF AFRICA - CAPE OF GOOD HOPE TO
RAS HAFUN, 1968, $4.5P

HOP 61 THE RED SEA AND GULF OF ADEN - INCLUDES SUEZ CANAL,
GULF OF SUEZ, AFRICA NORTH OF RAS HAFUN, SLIQUTRA,
AND ARABIAN COAST EASTWARD TO RA'S At HADD, 1965,
$4.50

HOP 62 TFE PERSIAN GULP - INCLUDES GULF OF OMAN AND NORTHERN
SHORE OF ARABIAN SEA EASTWARD TO PAS MUARI, 1960, $4.50

%OP 63 WEST COAST OF INDIA - INCLUDES CEYLON, MLDIVE, AND
LACCADIVE !SLANDS, 1967, $4.50

HOP 64 BAY OF BEI+GAL - POINT CGALLMERE TO LAEM PAK P'dRA AND
THE ANDAKAN AND NICOBAR ISLANDS, 1966, $4.50
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SAILING DIRECTIONS

PUB NO TITLE /NOMENCIATURE

AREA 6 - MIDDLE EAST, EASTERN AFRICA, AND SOUTHERN ASIA

HOP 65 SOUTH INDIAN OCEAN - MADAGASCAR AND ISLANDS WESTWARD
OF LONGITUDE 900, 1952, $4.50

AREA 7 - AUSTRALIA AND SOUTFlEST PACIFIC

HOP 70 MALACCA STRAIT AND SUMATRA - CENTRAL AND WESTERN SU-
MATRA AND SOUTHWESrERN MALAY PENINSULA, 1951, $4.50

4OP 71 SOENDA STRAIT AND WESTERN AND NORTHEAST COASTS OF
BORNEO AND OFF-LYING ISLANDS, 1951, $4.50

HOP 72 JAVA; LESSER SUNDAS; SOUTH, SOUTHEAST, AND EAST
COASTS OF BORNEO; AND CELEBES - EXCLUDES WESTERN
END OF JAVA BETWEEN TANDJUNG TJANKUANG AND UDJING
KRAWANG, 1962, $4.50

HOP 73 NEW GUINEA - INCLUDES HAIF.AHERA A.hD iSLANDS SOUTH-
WARD, 1952, S4.50

HOP 74 NORTH AND WEST COASTS OF AUSTRALIA - CAPE YORK TO
CAPE LEEUWIN, 1952, 44.50

HOP 75 EAST COAST OF AUSTRALIA - SYDNEY TO CAPE YOAK, IN-
CLUDING ISLANDS YN THE CORAL SEA, 1954, $4.50

HOP 76 SOUTHEAST COAST OF AUSTRALIA - CAPE NORTHUMBERLAND
TO PORT JACKSON, INCLUDING TASMANIA, 1952, $4.50

HOP 77 SOUTH COAST OF AUSTRALIA - CAPE LEEUWIN TO CAPE
NORTHUMBERLAND, 1950, $4.50

HOP 78 NEW ZEALAND - INCLUDES KERMADEC ISLANDS AND ISLANDS
EASTWARD AND SOUTHWARD CF NEW ZEALAND, 1952, $4.50

AREA 8 - NORTH AND SOUTH PACIFIC

HOP 80 THE PACIFIC ISLANDS, VOL III - THE SOUTH-CENTRAL
GROUPS, 1952, $4.50

HOP 81 THE PACIFIC ISLANDS, VOL II - SANTA CRUZ AND NEW
HEBRIDES GROUPS, NEW CALEDONIA, AND ADJACENT IS-
LANDS, 1952, $4.50

HOP 82 TKE PACIFIC ISLANDS, VOL I - WESTERN GROUPS, IN-
CLUDING THE SOLOMON ISLANDS, 1964, $4.50



SAILING DIRECTIONS

VUB NO TITLE /NOMENCLAT'JRE

HOP 90 PHILIPPINE ISLANDS, VOL I - NORTHERN ISLANDS, IN-
CLUDING WESTERN NEGROS AND NORTHERN SAMAR, 1955,
$4.50

HOP 91 PHILIPPINE ISLANDS, VOL Il - CENTRAL ISLANDS, IN-
CLUDING EASTERN NEGROS, SOUTHERN SAMAR, AND NORTH-
ERN MINDANAO, 1956, $4.50

HOP 92 PHILIPPINE ISLANDS, VOL III - SOUTHERN MINDANAO,
SULU ARCHIPELAGO, AND PALAWAN, 1956, $4.50

HOP 93 WESTERN SHORES OF SOUTH CHINA SEA - SINGAPORE STRAIT
TO HONG KONG, 1957, $4.50

HOP 94 COAST OF CHINA - COAST NOR1`HWARD OF HONG KONG TO YALU
CHIANG, AND ISLAND OF TAIWAN, 1959, $4.50

HOP 95 JAPAN, VOL II (SOUTHERN PART) - THE NAIKAI AND ISLANDS
SOUTHWARD, INCLUDING NANSEI SHOTO AND TSUSHIMA, 1951,
$4.50

HOP 96 JAPAN, VOL I (NORTHERN PART) - HONSHU, EXCEPT THE
NAIKI, HOKKAIDO, CHISHIMA RETTO, AND NANPO SHOTO,
1967, $4.50

HOP 97 SOUTHEAST COAST OF SIBERIA AND KOREA - SAKHALINSKIY
ZALIV TO YALU CHIANG, INCLUDING SAKHALIN, 1951, $4.50

HOP 98 EAST COAST OF SIBERIA - MYS OTTO SHMIDTA TO SAKHALIN-
SKIY ZALIV, INCLUDING OSTROV VRANGELYA, 1951, $4.50

SEA AND SWELL

PUB NO TITLE/NOMENCLATURE

HOP 601 THEORY OF RELATIONS FOR FORECASTING WIND, SEA, AND
SWELL, by H. U. Sverdrup and W. H. Munk, 1947, 44
pp., $.50 - In order to forecast sea and &well from
weather data, it is necessary to know the character
of the waves produced by a given wind blowing for a
known length of time over a known stretch of water
called the fetch. In this publication, a close com-
bination of theoret!.cal conclusion and empirical
knowledge is attempted.
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SEA AND SWElL

PUB NO TITLE /NOMENCLATURE

HOP 604 TECHNIQUES FOR FORECASTING WIND, WAVES, AND SWELL,
1951, 36 pp., $-75 - This manual deals with the
generation of waves by wind and with cthe travel of
waives in deep water after they left the regions of
strong winds. Methods are described for determining
the characteristics of wind waves by means of data
from adequate consecutive synoptic weather maps and
for forecasting swell off ccasts.

HOP 606E HYDROGRAPHIC OFFICE OBSERVERS MANUAL - SEA AND SWELL
OBSERVATIONS, 1950, 8 pp., $.15 - This manual describes
how to make sea and swell observations aid presents re-
porting procedures.

HOP 700 OCEANOGRAPHIC ATLAS OF THE NORTH ATLANTIC OCEAN - SEA
SEC 4 AND SWEIL, 1963, 227 pp., $3.00 - This atlas presents

data on waves, sea and swell, and winds of the North
Atlantic Ocean.

In the following atlases, charting has been done on a monthly, seasonal,
or yearly basis, depending on the availability and distribution of data
and the type of information presented. Thus, wind, and sea and swell
are shown on monthly charts whereas persistence of waves and wave period-
heigbt and period-direction are presented on a seasonal basis.

HOP 799B ATLAS OF SEA AND SWELL CHARTS - SOUTH ATLANTIC, 1948,
$1.20

HOP 799CE ATIAS OF SEA AND SWELL CHARTS - NORTHWEST AND SOUTH-
WEST PACIFIC OCEAN, 1943, $1.60

HOP 799D ATLAS OF SEA AND SWELL CHARTS - NORTHEASTERN PACIFIC
OCEAN, 1944, $2.00

HOP 799G ATLAS OF SEA AND SWELL CHARTS - INDIAN OCEAN, 1944,
$1.20

SEA WATER

PUB NO TITLE /NMOENCTAITLE

HOP 615 TABIZS FOR SFEA WATER DENSITY, 1952, 265 1pp., $4,00 -

Tables designed for the research workera for the com-
putation of sea water density of a high order of ac-
curacy.
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SEA WATER

PUB NO TITLE /NOHENCIATURE

NODC G-9 WATER MASSES AND DENSITY STRATIFICATION ATLAS - WESTERN
VOL 1 NORTH ATLANTIC OCEAN, by R. Kuhr., 1967, $2.25 - Ihis

automatically plotted atlas depicts the wrter mass dis-
tribution and water density structure at intermediate
depths, the portion of the water column between approx-
imately 300 meters and 3,000 meters.

SP 11 TABLES FOR RAPID COMPUTATION OF DENSITY AND ELECTRICAL
CONDUCTIVITY OF SEA WATER, 1956, 24 pp., $.30 - Tables
are presented for the rapid computation on a machine
calculator of density (sigma-t) and electrical conduc-
tivity of sea water from observed temperature and sa-
linity values.

SOUND

PUB NO TITLE/NCOMENCLATURE

HOP 606B HYDROGRAPHIC OFFICE OBSERVERS MANUAL - SONIC SOUNDINGS,
1958, 13 pp., $.20 - Modern electronic sounding and
ranging devices have made the profile of the ocean floor
the most universally accessible aid to navigation. This
publication describes how to report sounding data to the
U. S. Naval Oceanographic Office.

HOP 700 OCEANOGRAPHIC ATLAS OF THE NORTE ATLANTIC OCEAN - SOUND
IEC 6 VELOCITY, 1967, 50 pp., $1.50 - This atlas presents data

concerning the oceanography of the North Atlantic Ocean.
This section contains data on sound velocity.

SP 79 OCEANOGRAPHY FOR LONG RANGE SONAR SYSTEMS - PART I.
INTRODUCflON TO OCEANOGRAPH AND PHYSICS OF UNDERWATER
SOUND IN THE SEA, by B. K. Swanson, 1966, 121 pp., $2.50
This publication provides the necessary background in
cceanography and underwater acoustics for the military
user working in long range sonar systems or allied fields.

SP 84 OCENOGRAPHY AND UNDERWATER SOUND FOR NAVAL APPLICATIONS,
1965 (Reprinted 1968), 142 pp., $.75 - This publication
presents information on the relationship of the oceano-
graphic environment and underwater sound to antisubmarine
warfare.
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SOUND

PUB NO TIrz/NOMENCIA.URE

TR 211 MODIFICATION AND UTILIZAT-ION OF AN/S3Q-41 SONOBUQYS
FOR THE COLLECTICN OF VOLUME REVERUERATION DATA FROM
AIRCPA•.T, by E. E. Davis, J. B. Parham, ead C. E.
Kelly, 1968, 49 pp., $.75 - T"1his report discusses
the modifications, tests, calibracion, and use of
standard AN/SSQ-41 sonobuoys for the collection of
volume reverberation date from aircraft. The re-
suits of the. test and feasibility meapurements using
the prototype sonobuoys are Also presented.

SURVEYING

PUB NO TITLE/NOMENCIATURE

--- THE OCEAN ENGINEERING PROGRAM OF THE U. S. NAVY,
ACCOMPLISHMENTS AND PROSPECTS, 1967, 122 pp., $.50
This report provides a couprehensive view of the
Navy's engineering program, present and future.
It outlines the capabilities and technological de-
velopments, and includes short descriptions of re-
presentative engineering test and support facilities.

HOP 215 + HYDROGRAPHIC AND GEODETIC SURVEYING MANUAL, 1942,
252 pp., $3.00 - This manual was cnmpiled to present
the requirements of the U. S. Navy for the execution
of hydrographic and geodetic surveys, describing the
methods and equipment used for such work.

HOP 16201 CON iZROL SURVEYS OF THE EAST COAST OF IABRAJOR, 1956,
162 pp., $2.00 - This publication contains a compila-
tion of the U. S. Navy triangulation on the east coast
of Labrador. The main triangulation net extends trom
Hamilton Inlet southward to the Strait of Belle Isle.

HOP 16202 CONTROL SURVEYS OH SAIPAF AND TINIAN ISLANDS, 1956,
41 pp., .S.45 - This publication contains the results
of all triangulation on Saipan and Tinian of the
Marianas islands executed by the U. S. Naval Hydro-
graphic Office.

+ Temporarily out of print.
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SURVEYING

PUB NO TITLE/NOMENCLATURE

SP 122 OCEANOGRAPHIC SURVE"fS - FISCAL YEAR '67, 1968, 33 pp.,
$.75 - This report describes and locates all the un-
classified oceanographic surveys done by or contracted
for the U. S. Naval Oceanographic Office during the
period I July 1966 thru 30 June 1967.

TE1PERATURE AND SALINITY

PUB NO TITLIE/NOMENCLATURE

HOP 225 WORLD AITAS OF SEA SURFACE TEMPERATURES, 1944, 49 pp.,
$2.50 - This atlas, an accurate pattern of the world's
sea surface temperatures, was prepared from all sea
surface temperature data collected by NAVOCEANO, to-
gether with all available data from other sources.

NODC G-4 A SUMMARY OF TEM2ýTRATURE-SALINITY CHARACTERISTICS OF
THE PERSIAN GULF, by H. W. Dubach, 1964, 223 pp., $2.50
This publication contains data and analyses of all tem-
perature-salinity investigations made in the Persian
Gulf since 1907, including charts for each observation
series. This study is essentially divided into two
parts: Historical Data and Analyses (pre-1950) and
R.ecent Observations and Analyses (post-1950).

SP 99 MONTHLY CHARTS OF MEAN, MINIMUM, AND MAXIMUM SEA SUR-
FACE TEMPERATUaE OP THE INDIAN OCEAN, 1967, $2.50 -
This publication consists of a series of charts based
on ship injection temperature data, which show the
monthly mean, minimum, and maximum sea surface tem-
perature of the Indian Ocean.

TR 70 SEA SURFACE TEMPERATURE SYNOPTIC ANALYSIS, by B. W.
Gibson, 1962, 17 pp., $.55 - This report presents an
outline of the concepts and techniques employed for
describing the sea surface temperature field.

TR 174 OCEANOGRAPHY OF THE EASTERN GREAT BAHAMA BANK -. PART I.
TEMPERATURE-SALINITY DISTRIBUTION, by R. F. Busby and
G. F. Dick, Jr., 1964, 42 pp., $.80 - This publication
presents a report delineating the temperature and na-
linity distribution from observations made over a yearly
period on the eastern Great Bahama Bank.
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TIDES, WAIVnS, ANiD SURFACE CURCENTS

PUB NO TI TLE/NOMENCLATURE

k?)P 234 BREAKERS AND SURF - PRINCIPLES IN FORECASTING, 1944,
69 pp., $.40 - This publication describes the proce-
dure for forecasting breakers and surf as well as the
results of refraction and the verification if such
forecasts by means of aerial photographs.

HOP 236 CURRENTS IN THE SOUTH CHINA, JAVA, CELEBES, AND SULU
SEAS, 1945, 12 pp., $.30 - This publi(ation presents
monthly chartlets indicating surface currents and
wind data collected from 1904 to 1934.

HOP 237 OCEAN CURRENTS IN THE VICINITY OF THE JAPANESE IS:ANDS
AND CHINA COAST, 1964, 14 pp., $.60 - This publication
presents surface currents and wind data from all avail-
able sources. Prevailing currents, resultant cet of
tidal and wind driven currents, and mean current speed
in knots are given.

nTe following atlases provide, average monthly surface currents and tem-

peratures observed 4uring the months of all yearn prior to 1935o

HOP 566 MLAS OF SURFACE CURRENTS - INDIAN OCEAN, 1944, $2.40

HOP 568 ATLAS OF SURFACE CURRENTS - SOUTHWESTER}? PACIFIC OCEAN,
1944, $2.40

HOP 569 ATLAS OF SURFACE CURRENTS - NORTHWESTERN PACIFIC OCEAN,
1953, $2.40

HOP 570 ATLAS OF SURFACE CURRENTS - NORTHEASTERN PACIFIC OCEAN,
1947, $2.40

HOP 602 WIND, WAVES AT SEA, BREA1ERS AND SURF, b 3. Bigel.
and W. T. Edmondson, 1947, 117 pp., $2.8u - Tibs publi-
cation presents a detailed and non-technical discussion
of the subject based on the researches of eminent scien-
tists and on the observations of thousands of seafaring
men throughout the past century. The mariner will find
in this volume much of value that will assist him in the
safe and economical operation of vessels on the high seas,
in restricted waters, and in the surf zone.

HOP 603 PRACTICAL METHODS FOR OBSERVING AND FORECASTING OCEAN
WAMES BY MEANS OF WAVE SPECTRA AND STATISTICS, by W. J.
Pierson, Jr., G. Neumann, and R. W. James, 1955, 284 pp.,
$3.80 - This publication describes the basic concept and
techniques of the first major attempt to apply recent re-
search in wave i'pectra and statistics to wave forecasting.
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HOP 605 GRAPHICAL CONSTRUCTION OF WAVE REFRACTION DIAGRAMS, by

J. W. Johnson, H. P. O'Brien, and J. D. Isaacs, 1948,
45 pp.., $.5u - This publication describes the wave
front 'method end the direct orthogonals method for
graphical construction of wave refraction diagrams.

HOP 700 OCEANOGRArHIC ATLAS OF THE NORTH ATLANTIC OCEAN,- TIDES
SEC 1 AND CURRENTS, 1965, 93 pp., $2.00 - This atlas is a com-

pilation of data concerning the oceanography of the
North Atlantic Ocean. This section contains data on
tides and currents.

SP 44 VISUAL WAVE OBSERVATIONt• by W. J. ?ierson, Jr., 1956,
50 pp., $.35 - This publication describes techniques
for the correct procedure to be followed in the visual
observation of ocean waves. The theoretical basis for
these techniqueo is given.

SP 92 OCEAN CURRENTS IN THE ARABIAN SEA AND NORTHWEST INDIAN
OCEAN, by W. E. Boisvert, 1966, 29 pp., $.80 - This
publication presents surface currents and wind data
from all available sources. Prevailing currents,
probable currents, and mean current speed in knots
are given.

SP 93 CIRCULATION PATTERNS - JO11ST0N ISLAND (P.RER-SU!R
1965), by R. P. Kopenski and H. V. Wennekens, 1966,
$110.00 (with color photos), $5.OU (less photos) -
This publication presents an analysis of the circula-
tion patterns around Johnston Island. Regional circu-
lation is discussed from the suandpoint of information
gathered by making aerial obser-ations, by tracking the
drift of parachute drogue, and by measurivg current di-
rection and velocity with moored current meters.

TR 16 U. S. NAVY HYfDRORAvHIC OFFICE SYNCPTIC AND PRCXNOSTIC
WAVE CHARTS, by J. J. Schule, Jr. and J. F. Popek, 1955,
22 pp., $.30 - This report des.ribes a technique for pre-
paring synoptic and prognoiatic wave charts.

TR 61 A REAPP.AISAL OF 73E TIDES OF THE MEDITERRANEAN, by W. E.
Naloney and R. E. Burns, 1958, 32 pp., $.35 - This report
proposes that the tides in the Mediterranean Sea are a
direct response to the tide-producin3 forces and not a
co-oscillation resulting from tidal progression from the
Atlantic Ocean.
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PUB NO TIThE/NOMENCLATURE

TR 100 POWER SI'ECTRUM ANALYSIS OF WAVE MOTION, SUBMARINE ROLL
ANGLE, AND RELATIVE CROSS-FLOW VELOCITIES - CRUISE II,
USS REDFIN (SS-272), by P. S. DeLeonibus and M. J.
Middleton, 1961, 61 pp., $.65 - This publication pre-
senta a discussion of digital and analog recordings of
surtatie wave motion and ship and fluid motions.

TR 148 WAVE CLIMATOLOGY AS AN AID TO SHIP ROUTING iN THE NORTH
AT7ANTIC OCEAN, by E. J. Jose!ph and J. M. Kipper, Jr.,
1963, 28 pp., $.35 - This publication presents climato-
logical data for ute by the mariner or forecaster in
avoiding adverse seas during transits of the North
Atlantic Ocean.

TR 149 A STMDY OF WAVE PERSISTENCE FOR SELECTED LOCATIONS IN
THE NORTH ATLANTIC OCEAN, NORTH SEA, AND BALTIC SEA,
by J. M. Kipper and E. Joseph, 1963, 69 pp., $.65 -
Thie report presents wave persistence grah's which were
constructed from wave data obtained from lightships and
ocean station vessels. An explanation and examples of
how to interpret the graphias ar' given.

IR 179 ON IME GENERATION AND DIRECTIONAL RECORDING OP WAVES IN
TRE ARCTIC OCEAN, by L. A. LeSchack, 1965, 44 pp., $.90
This report describes ,experimental desiqn and results
in determining direction and generating mechan-i-ms of
surface wave action occurring in Arctic Oceaa .ce,

TR 183 WAVE HINDCAST PROJECT - NORTH ATLANTIC OCEAN, by D. C.
Bunting, 1966, 42 pp., $.71 - This final report gives
a resume ')f the various phases of the task, the pro-
blems encountered with their solutions, and a summr-'
of the final results.

TR 191 ON THE INTERPRETATION OF FETCH LIMITED WAVE SPECTRA AS
MEASURED BY AN AIRBORNE SEA-SWELL RECORDER, by T. P.
Barnett and J. C. Wilkpraon, 1967, 62 pn., $1.10 - This
publication discusses fetch limited wave spectra that
have been generated by a steady wind were sequentially
measured using an airborne bea-swell recorder.

rR 19^ WAVE CLIMATOLOGY AS AN AID TO SHIP ROUTING - PART II.
INDIAN OCEAN AND INDOUESIAN WATERS, by P. B. Land and
R. Valitski, 1967, 40 pp., $75 - This report presents
the geograohic and temporal occurrence of head, beam,
and following seas of specified heights in isoline
analyses ;or four seasonal months.
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PUB NO TITLE/NOMENCLATURE

Tn 193 MAJOR CUPIMENTS IN THE NORTH AND SOUTH ATLANTIC OCEANS
BETWEEN 640N and 600S, by W. E. Boisvert, 1961, 104 pp.,
$1.33 - This publication depicts the locatiLas, direc-
tion of flow, speed, and other characteristics of the
major currents of the North and South Atlantic Oceans.

TR 199 A SITDY OF THE ANTILLES CUFRENT USING MOORED CURRE11T
METER A•.RAYS, by W. E, M.ýtoney, 1q67, 142 pp., $1.35
This publication present6 ocean current measurementsof the upper and lower !a.era using the RICHARDSON-

lYPE current meters neaw the Bahamas. The mean cur-
rent structure for surmmer and winter periods are de-
duced from the observations. Current directions be-
low 3,500 meters ase con.istent with classical con-
cepts, but spee-• ate -,gher than clasni.al estimates.

TR 200 SOME SUIER OCL'I•OGRk AIC FEAURES Cv" THE LAPTEV AND
EAST SIBERIAN :,AS, .y R. C. Lockerman, 1968, 52 pp.,
$1.20 - This report deals with the effects of water
characteristics by the effluent of the rivers empty-
ing into those seas. Analyses of data obtained from
two NAVOC•.NO surveys performed in 1963 and 1964 are
pre3ented.

TH 201 OCEANOGRAPHIC SURVEY RESULTS OFF POINT ARGUELLO, CALI-
FV)RNIA - JANUARY AND NOVEMBER-DECEMBER 1964, by R. W.
Dh-=as, 1968, 53 pp., $.90 - This report sumnarizes
the survey results of two cruises off Point Arguello,
California and presents some analysis of the oceano-
graphic conditions observed. The main emphasis is on
the currents,

TR 2uz SWME RESULTS OF AN OCEANOGRAPHIC SURVEY IN THE NORMERN
GREEMLND SEA - SUMMZR 19b,, by L. A. Codispoti, 1968,
49 pp.4 $.90 - This report deals with the distributions
cf temperature, salinity, disaolved oxygen saturation,
and micrinutrients. A brief discussion of the current
schem"w of the arts using dynamic calculations is pre-
sented,

WORLD PORTS

PUB NO TI TLE/OENCLATURE

HOP 150 * WORLD PORT INDEX, 1963, 200 pp., $1.50 - This publica-
tion contains locations and general descriptions of
maritime ports and shipping places, with references
to appropriate sailing directions and charts.
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WORLD PORTS

PUB NO TI TLE /?4(C-N CLATU RKF

HtOP 151 * DISTANCES BETWJEEN PORTS, 1965, 220 pp., $3.00 - This
publication contains a list of world ports and dia-
tances between porta.
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AGENTS FOR 111E SALE OF U. S. NAVAL OCEANOGRAPHIC OFFICE
CHARTS AND PUBLICATIONS

AGENTS IN THE UNITED STATES

ALABAMA

Mobile ...................... Holmes & Co., 1205 Spring Hill Ave., 36604
Mobile Ship Chandlery Co., 256 Saint Louis

St., 36601

ALASKA

Ketchik&un................... Service Electric Co., Inc., 744 Water St.,
99901

CALIFORNIA

!Lng Beach .................. Captain's locker, 251 Marina Dr., 90803
Captain's Locker, 6265 E&Rt Pacific Coast

HRiy., 90806

Marina Del Rey .............. California Marine Supply Co., 4189 Admiralty
Way, 90291

Captain's Locker, 4766 Admiralty Way, 90291

Newport Beach ............... Balboa Marine Hardware Co., Inc., 2612 Webt
Coast -wy., 92660

Newport Supply Co., 2700 West Coast Hwy.,
92660

Phillips Martne Stores, 2825 Newport Blvd.,
92660

North Hollywood ............. Pan Americtn Navigation Service, 12021 Ven-
tura Blvd., 91604

Oakland ..................... Johnson & Joseph Co., 76 Jack London Sq.,
94607

Oxnard ...................... Coast Chandlery, 3900 Bluefin Circle, 93030

Redondo Beach ............... Captain's Corner, 344 North Harbor Dr.,
90803

Redondo Trading Post Co., 110 Diamond St.,
90277

San Diego................... Arey-Jones Co., 933 4th St., 92101
Johnson & Joseph Co., 2607 Shelter Island

Dr., 92106
Kettenburg, 2810 Carleton S,., 'ý106
Nuttall-Styris Co., 825 Columbia St., 92101
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RinE, Ui. . N.. UNIJr.D 3.'a

CALIFORNIA

San Francisco ............... George E. Butler Co., 356 California St.,
94104

Johnaon & Joseph Co., Retail Div. of C. J.
Hendry Co., 496 Jefferson St., 94111

San Francisco Instrwnent Co., 840 Battery
St., 94111

San Pedro ................... Marine Hardware Co., 304 South Beacon St.,
90731

Southwest Instrument Co., 235 West 7th
St., 90731

Santa Barbara ............... Coast Navigation School, 418 East Canon
Perdido, 93101

Seacoast Murine Corp., On the Breakwater,
P. 0. Box 4284, 93103

CONNECTICUT

Essex........................... Essex Paint & Marine Co., 06426

DISTRICT OF COLUMBIA

Washington .................. Rand McNally Map Store, 1636 Eye St.,
Northwest, 20006

FLORIDA

Coconut Grove ............... Crook & Crook, 2801 Bird Ave., 33133

Delray Bech ................ Marineway Corp., 777 _?alrt Trail, 33444

Fort lauderdale ............. Bahia Mar Marine. Inc., Bahia Mar Yachting
Center, 33304

Herold Boat Co., 1112 East Las Olas Blvd.,
33101

The Lauderdale MazLne Inc., 1900 Southeast
15th St., 33316

Phillips Petroleum Co., ?ier 66, V. 0. Box
6628, Station 9, 33316

Sportsman's Paradise Inc., 5730 North
Federal Hw-y., 33308

Jacksonville ................ The Nauti-al Supply Co., 213 East Bay St.,

32202
Navigation Services, 1948 Gulf Life Tower,

32207
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AGENTS IN THE UNITED STATES

FLORIDA

Key West .................... Captain Reds Sportaman's Shop, 517 Fleming
St., 33040

Miami ....................... Aviation International Corp., P. O. Box 151,
International Airport, 33148

Fisherman's Paradise, Inc., 3800 Northwest
27th Ave., 33142

Florida Precision Instrument Co., 800 North-
west 7th Ave., 33136

The Hopkins-Carter Hardware Co., 3701 North-
west 21st St., 33142

L. B. Harvey Marine Instruments, 252 South-
west 6th St,, 33130

Santana Marine Service, Inc., Dinner Key,
33133

Pensacola ................... McKenzie Oerting Supply Co., 601-603 South
Palafox St., 32501

Pompano Bsach ............... Lighthouse Marine Center, 2507 North Ocean
Blvd., 33062

Tampa....................... Poston Marine Hardware & Supply Co., Inc.,
1012 East Cass St., P 0. Box 425, 33606

West Palm Beach ............. Hopkins M.arine Hardware Co., 207 6th St.,
33401

Spencer Boat Co., Inc., 4000 North Dixie,
33407

GEORGIA

Savannah .................... Southern Marine Supply Co., Inc., 647 River
St., 31412

HAWAII

Honolulu ......... .......... Trans-Pacific Distributors, 1414 Colburn
St., 96812

ILLINOIS

Chicago..................... Navigation Equipment Coo., 228 west Chicago
Ave., 60610

LOUI SIANA

New Orleans ................. Baker, Lyman & Co., Inc., 308 Magazine St.,

70130
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AGENTS IN THE UNITED STATES

MAINE

Eastport .................... S. L. Wadsworth At Son, Central Wharf, 04631

Portland .................... Chase, Leavitt & Co., 179 Commercial St.,
04112

MARYLAND

Annapolis ................... Weems & Plath, Inc., 48 Maryland Ave.,
21401

Baltimore ................... Maryland Nautical Sales, Inc., 406 Water
St., 21202

R. 3. Taylor Co., 39 South Gay St., 21202

MASSACHUSETTS

Boston...................... Nwutilus Ship Supply Corp., 332 Congress
St., 02210

Buzzards Bay ................ Bosnengo Hardware, Inc., 45-47 Main St.,
02532

Dedham ...................... James Bliss, 100 Route 128 (At Exit 61),
02026

Marblehead .................. Fred L. Woods, Jr., 76 Washington St.,
01945

MISSISSIPPI014

Pacagoula ........ ... Nelson Office Supply, 104 South Pascagoula
St., 39567

NEW JERSEY

Englewood ................... United States Power Squadron, Inc., 96 West
St., 07631

Hoboken ............... 0.... . onro Nautical Co., 66 Hudson St., 07030

Red Bak .................... Jersey Marine Co., Inc., 24 Wharf Ave.,

07701

NEW YORK

Long Island ................ "Toad" Conklin Boat Yard, Inc., 10 Noxon
off River Ave., Patchogue, 11772
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AGE-N•1 IN TI UNITED STATES

NEW YORK

New York ................... American Map Co., 347 Madison Ave., 10017
Edward W. Sweetman Co., 1 Broadway, 10004
Hammond Map Store, 1 East 43rd St., 10017
M. Low, Inc., 69 Pearl St., 10004
New York Nautical Instrument & Service

Corp., 3 State St., 11004
Rand McNally & Co., 7 West 48th St,, 10020

0H0

Cleveland ................... Cleveland Yacht & Supply Co., 3027 Detroit
Ave., 44113

OREGON

Portland .................... Frank H. Parko, 414 Southwest 3rd Ave.,
97204

PENNSYLVANIA

Philadelphia ................ Riggs & Brother, 310 Market St., 19106
Victor Auguaste Gustin, 105 South 2nd St.,

19106

RHODE ISLAND

Wickford ..............*a.... Wickford Shipyard, Steamboat Ave., 02852

SOUTH CAR&TOIKA

Charleston .................. Coleman Supply Co., Inc., 211 East Bay St.,
29401

Heyward Supply Co., 212-216 Huger St., 29403

TEXAS

Galveston ................... R. H. John Chart Agency, 515 21st Sc., 77550

Houston ......... ....... Baker, Lyman & Co., Inc., Cotton Exchange
Bldg., 77002

Texas Nautical Co., Inc., World Trade Bldg.,
77002

Port Arthur ................. Captain Van & Co., 1521 Procter St., 77640

VIRGINIA

Newport News ................ E. Smnola Co.:, 134 25Lh St., 23607
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AGEiNT-S IH THE -NH±7D STA±rurs

VIRGINIA

Norfolk ..................... W. T. Brownley, 118 West Plune St., Law
Building, 23510

E. Smola Co,, 316 West Olney Rd., 23507

WASHINGTON

Seattle ..................... Captain's, 1324 2nd Ave., 98101
Captain's, Salmon Bay Fishing Terminal,

98119
Methker Maps. 1222 3rd Ave., 92I04
Northwest Instrument Co., 5245 Shilhole

Ave., Northwest, 98107

Tacoma ...................... Metsker Maps, Ill South 10th St., 98104

AGENTS IN UNITED STATES POSSESSIONS

PUERTO RICO

San Juan .......... Puerto Rico Drydock & Marine Terminals,

Inc., P. 0. Box 2209, 00903

VIRGIN ISLANDS

Saint Thomas ................ Paperbook Gallery, Palm Passage, 00801

AGENTS IN FOREIGN COUNTRIES

ARGENTINA

Buenos Aires ................ Casa Fuentes, Montevideo 660
Kurt Sandmann, Bartolome Mitre, 1545

AUSTRALIA

Melbourne ................... John Donne & Son, 372 Post Office Place,
C. I.
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AGENTS 1N FOREIGN COUNTRIES

AUSTRALIA

Melbourne ................... Navigaticn & Marine Services of Australia
Pty,, Ltd., 478 Collins St.

Robert & Mullins Pty., Ltd., 107 Ellzatethi
St.

Queensland .................. Watson Ferguson & Co., 221-243 Stanley St.,
South Brisbane

BAHAMAS

Nassau ...................... Island Tackle & Sports Shop, Out Island
Traders Bldg., P. 0. Box 5693

John S. George & Co., Ltd , P. 0. Box 287

BELGIUM

Antwerp ..................... E. Bogerd & Co., Ltd., 38 Brouversvliet
Martin & Co., 28 Canal Des Brasseurs

BRAZIL

Rio De Janeiro .............. South Atlantic Tankers S. A., Av Franklin
Roosevelt 23, Sala 1005

Santos ...................... Dick W. Dyb, Ltd., Travessa Dor, Adelina,
36, P. 0. Box 641

CANADA

British Columbia
Prince Rupert ............. Edward Lipsett, Ltd.

Vancouver ................ Bovey Marine (1952), 1117 W. Pender 3t.
(Zone 1)

Edward Lipsett, Ltd., 66 Water St.
Frederick Goertz, Ltd., 1328 W. Ponder

St.
Kelvin Hughes Div., S. Smith & Sons

(Canada) Ltd., 1790 W. Georgia St.
Western Marine Supply Co., Ltd., 558

Powell St. (Zone 4)

Victoria................. Ship Chandlers (McQuade's) Ltd., 1252
Wharf St.

HAmilton, Ontario .......... Striths Industries North America, Ltd.,
Kelvin Hughes Div., 48 York Street
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AGENTS IN FOREIGN COUNTRIES

CANADA

New Brunswick, St. John ...... Smiths Industries North America, Ltd.
Kelvin Hughc. Div., 72 Germain St.

Newfoundland, St. John ....... Campbell'a Ships Supplies, P. 0. Box 274
(689 Water St. West)

Nova Scotia, Cape Brecon ..... Gabriel Aero-Marine Instruments, Ltd.,
4 Ar'.hibald Ave., North Sydney

Nova Scotia, Halifax ......... Gabriel Aero-Marine Instruments, Ltd.,
1576 Hollis St.

Smiths Industries North America, Ltd.,
Kelvin Hughes Div., 15!0 Prince St.

Quebec, Montreal ............. Gabriel Aero-Marine Instruments, Ltd.,
351 St. Paul St., West

S. G. Brown (Canada) Ltd., 417 St. Peter
St.

Smiths Industries North America, Ltd.,
Kelvin Hughes Div., 401 McGill St.

CHILE

Santiago ..................... A. 0. Jessen A. Casilla 12997

CHINA

Taiwan, Keelung .............. China Marine Institute, Room 208, 6 Kang
Si St.

DENNARK

Copenhagen ................... Iver C. Weilbach & Co. A/S, Ameliegade 30

ENGLAND

London ....................... Captain O. M. Wa~ts (Exports) Ltd., 49
Albemarle St., Piccadilly (W-l)

H. Browne (Depot) Ltd., P. & 0. Deck,
P. & 0. Bldg., Leadenhall St. (EC 3)

PRANCE

Le Havre ..................... Dubosc Supply Co., 10, Rue Marechal Gallieni

Marseille .................... Etablissements Viallet, 8, Rue Beauvau
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FRANCS

Paris ......... .......... Editionsl'!1r:timei et D'Otre-Mer, 17 Rue

Jacob (Vie;
Llbrairie Maritime Le Yacht S. A,, 55

GE1~ANYAvenue de la Grande-Armec (16)

Bremen ................. .. Seekarte" Koriffdeich NRI3

Bremierhaven. . ....... ,....... ..Seekarte" 22 Hoebelstrasse Fischereihafen

Hamburg .................... Eckardt &Meastorff, Katherinefleet 5
'Zone 11)

GREECE

Piraeus ........,............. S. A. Athanassiadis, Leumos Building, 35/39

Akt1 Miaouli

ISRAEL

Haifao.......... e............. YedexYami, Ltd., 15 Zion St., Neve Shaanan

I TALY

Genoa............ o.........,. Cooperativa Armamento Imprese Marittime,
Piazza S. Sabina 2

Societa Italiana Radio Marriti~na, Via Don
Vincenzo Minetti, 10

Napoli.................... Societa Italia-iaaRadio Marritima, Via
Calata San Marco 13

Rome ......................... Societa Italiana'Radio Marrttima, Piazza
Giulio, Douhet, 25

Trieste ...................... Societa Italians. Radio Marriti~ma, Piazza
dell'LUnita d'Italia, I.

Venezia ...,...... o...... &......Societa Italisan Radio Harirtima, S. Croce,
No. 594

JAPAN

Kobe....................... ...........)apanHydrographic Charts and Publications
Co., Kobe Branch, Osaka Shosen Bldg, No.
5, Kaigan-Dori, Ikuta-Ku
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AGENTS IN FOREIGN COUNTRIES

JAPAN4

Kobe ........................ Nippon Yusen Kaisha, Kobe Branch, Chart
Sales Office, 1-10, Kaigan-Dori, Ikuta-
Ku

Tokyo ........................ Japan Hydrographic Charts and Publications
Co., Ltd., Nishlyama Bldg., No. '-10, 1
Chome, Tsukiji, Chuo-Ku

Nippon Yusen Kaisha, 20-1, 2 Chome
Marunouchi, Cheyoda-Ku

Yokohama ..................... Nippon Yusen Kaisha, Yokohama Branch 9, 3
Chome Kaigan-Dori, Naka-Ku

ME~fICO

Acapulco, Gro ................ Casea Hudson, S. A., I. De La Llave No. 5

NETHERLANDS

Rotterdaw ................... N. V. Observator, P. 0. Box 1291

NOWWAY

Bergen ....................... Ed. B. G-drtsen A/S, Postboks 234

Haugesund .................... Nils Sund, Postgiro Konto 67016

Oslo ......................... J. W. Cappelen, Kirkegaten 15

PANAMA

Colon ........................ J. Cain & Co., Inc., Nautical Charts and
Publications Agents, P. 0. Box 5005,
Cristobal, Canal Zone

PERU

Callao ....................... Serviclo Hydrographico Y Faros, Arsenal
Naval, La Punta

PHILIPPINE 13LANDS

Manila.......................Luzon Stevedoring Co., Inc., P. O. Box
582

Ships Servicing, Inc., Room 200, S. J.
Wilson 3ldg., 231 Juan Luna St.,
Binondo, P. 0. Box 3600
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An o GENS FOREIGN CO0-0TRiES

PORTUGAL

Lisbon ....................... G. Vieira Lda, Travesso-Do Carvalho 15-1

SINGAPORE

.............................. Motion, Smith & Son, Ltd., 11 Battery Rd.

SOUTH AFRICA (REPUBLIC OF)

Durban (Natal) ............... The Tyneside, Africa House, 6 Hooper Lane

SPAIN

rCanary Islands ............... Nautica, Ramble General Franco, 129 Santa
Cruz de Tenerife

Madrid ....................... Fernando Blanco Montejo, Lope de Rueda. 27

SWEDEN

Goteborg (C) ................. Aktiebolaget Nautic, Skcppsbron 2

Stockholm .................... Nautiska Forlaget AB, Roslagagatan 7

TRINIDAD

Port of Spain ................ R. Landry & Co., Ltd., 12-14 London St.

URUGUAY

Montevideo ................... Garblanco, S. A., Colon 1486, 2nd Floor

VENEZUELA

Caracas ...................... Alfa-Oniega, S. A., Apartado del Esta 4824

La Guaira .................... Alfa-Omega, S. A., Avenida Sowblette No. 12
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NUMERICAL LISTING
HO PlUBLICATIONS

PU NO PACE PUB NO PAGE

HOP 1-N, I.TR O 1...... 7 HOP 41 ............... 43

HOP 1-N, INTR. 7 HOP 43...o............ 43

HOP 1-tF, INTRO I .... 7 HOP 44 ................ 43

WOP iiI RTRON 0! ..... 7 HOP 45 .......... . ..... 43

fOP 1-i. REGIN I0 ..... 7 HOP 46 ................ 43

HOP I-N, REGION 2 ..... 7 HOP 47 ............... 43

HOP I-N, REGIO• i3..... 7 HOP 48 ............... 43

HOP 1-N, REGION 4...*. 7 HOP 49................ 43

HOP l-N, REGIOtN 5..... 7 HOP 50............... 44

HOP 1-N, REGION 6 ..... 7 HOP 51 ................ 44
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